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^ pi n i n nf \ n flijf h fi|j n 

ss ugjjllg uLuiljill jjiiii 
djjHill oJLdIJIj ojuiUiiJI 
ulllp&oKinillplppig 
onLUnl l jloJI 



^^cLajJI <_iL&jJ! J-lC Xlu jJl) 

bdrifai@nccal.org.kw 



*3—a . .5 



4JJI Jl a jJl_i . J 



,1 1 nil JL 



alam_elfikr@yahoo.com 

alam_elfiki'@hotmail.com 
jjrtfillj ^Ijj-Vlj JixuaJuJI ^aJ 

jjiiitlj 2LaL5ii! 
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JuS^t cjIjVjj 10 
US_vol IjVjj 40 



LSj^I IjVjj 20 

ijVjj AO 



lLLLlII ^j-a' - .iljli-u Slcj^a ^-a l_)Il)VIj jj-tnJIj 43UTt.lI (jjLajJI 

c-jIjVI j) <jj-^' j) SL_aL^jJJ ^^iLjJI ,j_aL?=_aj-l 
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4JL>J,Ij j-lL'JI 

■ "■j se iJlj dil niljjJI j mi < II (Jj ^"j £yt i a i a V< 1 1 <__jl_T<SLII 4_Sjl mi <i i 4_L>J,I c<^>-j3 

J C lj dl! L^3^ ^ 3 ^ au \ I 
. isj^ilij (jj i n_t j«J J ^Lu-o I I jiljjj Ci-r j 1 1 (j (j I _ I 
Jj-UjJilL) ^ 1 *"j L-*^ 4j-al_jeJJ I jig (_3jL»!UI 4 jqWll Jj-LiS^I (Jj^ejJI (j' - ^ 

jj i,-itLi tfjujjj j OjcjJI 4jL$j £j>-ljJJ j jjl uaJU i <i mi'C <jjL>JI j 

.<Laj}UI ^jj-ujJIj Jaj|jJ-Jlj 
.3 <iK ^ 1 j 4 <iK ^ Y (jy Lo 4-lJjJlII j? t.S-r jj| Jjla - X 

t^l\ 4_3l_LbyLi 4_*jLkJI jg" -V ,,M (j^a j uol] jljll Jj-Sj _ 4 

mi M j«J jl Cjj-iij slj-i-u L^jLaa-at ^1 Jjj-a^l Jjj Vj '(j_>^' iJ-^J-^' 

diljj tj mi ill J j aj CjLuiIjjJIj Cjj se ill (j^i 4_lILo SLalSLa 4JL>J,I a, I flJ _ 7 

.3JL>J,Li 4j^L>JI diLblSLH jmljJU U^j 

(jnl-^U ^J^. J-;L«J 1 l"l£ J-J-«J 3JL>JL I fljui OJJ MliU ■ 

(jjJLillj 4_aL2ii! (jllajJI (jnl-r ill j»UJI cryiVl 

ojjUI ajjj I 3 100 iS^j-^\ j-ojJI _ _ 23996 
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Kg Uoll 



WW ■ 

(J>.1 j-u ^LLaJl J_lC ^ Jl>-^ . J djjj . . . 4jj_l>J! 4-luluIj 4_uljjJI <L_uJa$]l | J 

i flljJI (j-mj^ ■ J ^.Utt pllr ^'o, 4oLiluu3 jI'aT ;ol a»Jlj til 51 

^*£.Ji^iJI ^Uj . J j^jlfljlj djuj-AJI ^ ill ^jloJI ^ J^JoJI I J9 

JwOJtja ^p.jJIjo^. ujI^jI . J ^>^' ^-"J^JIj i*J*»T^ ^L*^ jjSMiVl jUa^l 263 

^jLa^JI ui>j . J |JjJI J75 
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bI 



Jjj^S (jJLcl bJLala . LvLl Lajj Y • • • 2LLui jjLa i ti * t Ij ^jLujJI ^jj jjS>-> 

Sj a i " t 1 l£1aj a 1 »c jj-a (_g^ i ti i TI j»jJUj»JI in a Jijij intl sLsJLslJI 

fJ-JI kill!) jULaj tl(jin in? Culu9J -L3 jLujjMi *U_jIjjJI <LLaj^i»JI jlj . jL^aJ^O iLoljjJI 
Jjj-aJ <Gf ^il a i_uii jJI (jL^oVl I jji cj- l a J JI «1_4JL*JI I-l^j («J 

Ji ^Jl (aJUJI 3 a i "V *j *I_*1slII jUaJl -Wil ^xbUI jjLuJI 1 d_*Jl jJLa 

-Wit 1 2 la ;Ljl_4jJL*il J-ajj Jl .^»~<Vi JL>_< ^Ja Sjj-j (jti i n"i ij\ a J ■ a * <Ljj_i.u- J I 

J^jj Jl . .".1 , ' ^ " » ^1 n " aV| J|j_«VI oLtn-iVI aj Ljl_a_aL>JI 

jljjuv j ■ Ij^Lcl JL>J,I l-ui J_jo1 (_^_JI *"ti ^p^. (LjLajJLdl 

j " j * u IjLfli ^^jLc JJIaJ 2U_A£VI <Ljl_4jJ-adl j C j-j-Sljj i"i \Siu3 

t4.ij-Lu- J I j-Jjl-i p tacl LgjLi i axa^j Ci_jL> ^jjj-sJI ^ ■ * ijl LULa lit ^JLu ^jJ 

3 2 JO i t(j im'i nij tj " (j " iii lj! q I hi a : JLlSLj JiLi j i ill ~ iii 3Ltj>JI ^1 LcJjJaJ jlj 

4_JL>JI 1 j ^ 1 Cil j a uitl Jl «1_«JLjJI ^JjJIj jl i^^JLatll JL_<_>JI «LjI 
. L<u-L^ - 1 a ,7, " ,„Vi ^jla c?-^ *^>-stjJJ d-oLiJI JI_L»>St-! LaatJua t_uj-2il ~ j ■ a " ■■■ 
4j_cIj^JI J_lu3L>JLI i^ijjVI w ali »wi u)j (Jl alaSt t L>L2i ^- ■ ■ ^" ■ » * a " t 1 jlj 

(jj9 j_tjSLII J-n " nij mi -»»tl Ljl_U_dl Jl o n" (ill « l_^>- .4_^<_JL> jjj 

jLj JjJlS j»_ujUI l_ufc .(jJsjVI i-^>2 ^yic 3L_>JJ I-lj-l^j JiLij ^ylll 4j_L_JI lj^SLJiXI 

in a j-Lfc ljLij" hi a ^Jl tU^-Lu. J I 3^1 tmllj 2 i T1 ' j 12j 
^jUaJI ^o^JLl>J I j-Lajtl! ^LaJLiil I (j <a i m^j ^yJ-JI AjJjjJI ^jj ■^ >tl ^jLoi ij^a fi^jl^ o-^J 
jL>o^l pj>i^>o jjij -ls ^yjil "iu_jL>JI jLjVI i^yt jJL>ij jJ ^j-cjll » * 2-i H I jLfli jLa 
3ju_«j J^So V ^_ol^i_iVl L^-^jL-Uij ii U -oJLiJI ljIj_jjJI jl L L » Lij jtjjUJLa 2 jo ^ jJI 

5^_a_m LjLaljLju-uiVlj (^UcLkLail 3j^Hi 'iU^j-JI jLjVI JjJj t£,j uitl Jl o m^f I 
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j ua-»J1 4 i " r ^ylc ij^tjj f k J- L ^' 1 1 (j im'ij .cL«JjlII i_3jL><_4 jL>uJ»jJ 4jjjjJI 2 alla-LI 

uI)LL3t5JI tyflbj oL^j^ '^U^' Alaj^JI ^ Ji»jdJI IcJU i^M^Sflj ^If^II 
.4 1 1 ml L*^> aj*--«-tlj.^»«tl Lij_(J_) ^Ul lj^JI m"tl 
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i i i^t^-aJU i ii a UgSlj^L^I jl Lat-Ljj j nir -Ia.u-'JI Ljl j 2 i-u^aJI jlL>i_s j J-> pJ 
iGLSLa L^J Jj«_>i_<_u/ i a ' "■ (jjj-jL Ij-ULjoI j-fcl— ui iuLcj l1u>3 <<Lil i»TI d_ujV1 
ji <— j^'^S "i nitj c£jL« ^. LL i- A pJL^o p_Jj .t-oVI pJLc ^3 dJij-aj-a 

pj I q'ij nitl jiS jl I . -»j ■ t | q 'i i i iitt 1 _ y 3 LvLljj l_)L>ljyJI J^lSl 111 I (_yJ.II 

i i ftil j-a-U <Lajl in a j^-ua < MM j»L.c ^flg j—l.SJ I i_jjl>JL3 . _lj<_) i ojulj SI jl2 

p xj (La—a (j^Jo^Tl ji n^Z-a-a S)\ <_y*J.i ' 1 ' ita 2 i a 5 ^ySLso jh " »i *i^*ilj-fl **->ljD 
' ' j j La t 1 w i a a j .j»|jLcVLt 4_JLc > ^ 5^wa -~- *■ <_yll SLtj-JI SjLc^T 'iUojjla 

i > i n-<» ,__ T 3 S^j^uJI L-t-cta ^ a >< ■ % j-Loj £jt>J fi-^- 1 <jLu»jl juaJI Ailjj 

(J'j-^.I - 1 i a o ? 4_4|jui.I jlslj SLilLUI AJI i a c ? ^ a » j * (Ji < j" mj 1 -i ^ i^yjLstll 
Jj^sj 4_£ljJJ1 2 ' 1 1 o ijuuj 2 >■ 2-lSI i <a i ^ jIj-a ^^is I ^ te. ;. jjj_>[ jjDV 
«t_JLi AjjLj^S 5_jIj^i i nit 5a^a^JI <Q1L "iu^>«jJI <jLu»jl uuiotj-a jjuSjlII 
j? juj .CuXI j a ui > 1 <_yll 3Ll^>JI SjLcJ O^fjL^wa 3jlc jju I <j*ir <<L£L».a ^yS 
I -=».iii a ^yjf ojjl>JI ,3jJL>iiLa t^gj S jt tl ^JLsJI ojIj! ^.jlJI ^yx-UI ilLs/US j^lj^Vl 
(jLSLa (3j_L^5iil 2_ji \ in ->»tl <Gj^j i'aJLjL^JI "iU^j-a^CJI <CLcJJ 1 g t*-? t 4^>.ji 3jla 
ji 2-Lh u -LijJ 1 3j-ljJI JjlJj .oj-u/Lj iVij-xtl ^ aJ L >JLI ( _yic ^TLj j_a*V1 

"tfj^aj 3jj_4^u9 ^JLlj ^yJJ i^jJj <»Jii>. ^yS <ULII (jA_u/ (^yS i_i.£MjJ1 

■j ui i T I * Lt3^ 2 La ' m-JI ^jub ^yit 3Lu>JI LjLajJLa j_uaa3 ^yJI 
tji jLLa ji ni*<yi t_kdj dJLSLiii hi j JL^SLII ^1 (Jj-^ajJI faJL>. ji ^yS i * 1 1 » ^Tj 
<_y3 JI—^SLILa . LgJLa ^j^SLtl Ctljl ■ ^ >JI lj 2 3 ajIj 2 j *~ 1 j j * 1 < «i " -><tl i»*i 
L^jLuji CuLa » ttj 4_aiL>JI ^yS J^c*j ^ i_* 1 iUaJu^Jlj 2 j'j -^^1 ljIjI ■ ^ »JI 
iJL^SLII (i> j^a 4-4^ 2-li > i ii *»itl 3^_2J1 CuLj_<9 Jjj^-c^n ^Jaj (_y3j .iJllj c?-^ 3jL&Lui 
(^yS jS i^Li^aVI c><j" <}tT (jjJ 4 <a \ a j£ j_j_3U jjjjjy— i_4j_ifc 3jLkIt Lj^Ls^-S 

'■ jJj- LU —J 1 (t> III ->»T| JyUlLlLIll J l_«_^>J I I J |J_J>- J I \ ii 9 (j £jj I 1 oi ■ <lj I ~> d 

(jji—uj w 1 ■* j j ■ » 1 1 j j ■- |jl&1_ui^ p ^ ^ T 1 l_ui ,_ylc i(J1 j 2_)T p g I ljL»j C)j ui "*<Lfl 
La_i is-fjJu p^^^Luii jc Ci ' t—ti j .^».ti j ,w . . ^l"^- » ^£ . JL*S31 jLuijVl 
pjutLim LjJj_uj ,~.IM a "ti ,-, A l~ -^i jjj it, aJ| JL*S3I jc i±l>»-jJI tilli ,_y3 
iuL^j ^yS ^ ' jjJUL?> (j ii i i iiMj^ till g 9 2 Ld-uiJLdilj 2_i^^L>VI j^_)LatXI hj— u«jj 
/".I a .^.ti | g niLml i« L_u>-j_iJ 1 CtS^c 2_l^L«JL»>I ^jj ta ** j ui c ^luLUI j^-all 



II 
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CjI_4^5L>JI jj-a jL-2 tiJLtluj tiLi^jj—a lj! 2 i a 2 1 * 2 at! tj 2_»i < i a -xtl iLij-Lu- J 1 

2JLaL>iJt ni'lVI p ' 2 *J (J^L>- jj^a t2 'J ^J* 1 J ' C 2 ua-?l ^ a J "*■*.' j ' glaJ 
4 " t <a *w jjj_IUL^>J LuaJL>< a lil u i— » A j j Hi *■ i—dJj.j} jj^-i p-tj 2 -^t* aM gt 

LLl-vjjJI j^j g 2 < l-S-L^JI 2_ts»Lj | j^a 2j I aj-tCj ^j.lu- J I f> j J L« j><J I m a jj! 
1 1 (j Mr Jio j_ i ^ylll pj atl ^yii <CLc LLjj L_3^LlLi»l ■ aJJ go <Aji J-_j-J **J 
i-SjjjJa (jr; i — " jjfc ^ 3-* c.i_>J I hi a ( j_a i 3 1 gJI a tig 1 1 1 i < *i" mi ^1111 p-Lfl>l_2il^ 
J^Ujj-soj iLJLsjVlj (j-olj-aVI jj_a (jLSLaVl jjls a 1 >i Ht jj ■ -Ui-La La j-lu-uU 3Lj_>JI 
1 jla tj-aj . I <j >ia 3U oLtLL>-l oft Jjlj^VI J_j_^*j jjjj (p^j__cj lj uu (CiV^LuJI 

j i ii ii i kiiliJLl 3 " ~~ "' "' * -*->-l^>- jjh" hi 'i^'llj-fl -jr in a JjJL>i_i jjl k j^*J 

4_il^j i"iiii it Lgj| 1 q S .^j-a- L atJI (JLi— i—Ol ^^is 2 5 i"i 1 11 it ^'i - l .-»J I 2 5 

jj-a LjLjjLOIj <Lul^j p j At ^JjVl (j| m*<y| pJL-»- jjA j-J-JtJ I g'l^t .-L-o- L --^- 
J '."* ' J .' * J " ^H^-*"""^ •i3-L*"^' lIlcjj! ^^illl sLuL^JI (j^uJI Jal 1 *i" nil^ 

JS[ nil 1 ^jjLSJI 1 __ y 3 A£Jjj 1 nt I CiLajJLatXI 2 aj ta * a ^ jJ LiaJ I ^cJllxua^a 

.DNA (*>->• AjjiJ^kIIj 5j 2 1 «t_oljjJI 2 • 2 1 ta J ? 1 CiLajJLatXI Ljl j^>-j ^1) a ■>» a 
a , »ti aluk ^jJLSLLt A-j-u.c_->JI a , ^.ti 2L_uLajJjtXI AlajL>JI ^ jl^i jjl^jj 

^ JJ_«^»j) jiLSLtl LjLa 2_aLsJI jl»Vl 4JajL>J| a!l4> jjlxj kilt j l _ r JLc 5j^& 

^ASLui j-^Lj t^ilttlj j»Lc tiljy-Sj ^ a-uu S) jltl DNA *tjj^>- 

1 gtl p ■ 2 * <2_cjI 1 0 1 S Ja * sGLJjj— >■ tia^l^-lj L^-jjJ—a L^jj^JL9> 
<>jaH ^j>Ltl ^ >JI) DNA 

.jjJsjVI 3L-I— >il I jj_ i^a ^ 1 a — t 2 1 111 ^^SLlu-i j t<Lt w ~ ■ xlaJI 

1 1 in*** 1 CuJu Ljl J^jv^a Lg.lS ((jLuijVl kilt IlSj i,jiuLi^>J1j OLjj taJJIj Li^L lS L J La 
J a kiLt ju (^y^j (2_3lLi Cj l_4j_uf j)j^Lt I C)LLlj»> 4_i j J I S L a 2 2 j 5 a .".I a , »ij a 

.(^flJt jJLSLtl uLaIa3-wa 4 DNA OLuj^. 
2_ii i 1 11 -stl ^y^ttl ( jJLSLtl Ol 2 1 a j^jl->o i^jLtl (jrj-*>ttl j-& oil (JJ-sJI 5j-2-uj 
j-uSLtl ^1111 I _ui JS[ hi" 1 1 1 d'^" * LjLuLSLtl CjLj_i^>> ■ Al"- - ^" tail Jg iLfcj_t£j 

o\—Li\^>- ijjZjLl i-^-jjJ—a ^yjjyJL-*. pluui JS_ui ^yJLc ^-Ij-a DNA c^j^v JSj 
-Lclj^JI 2_uiaj^ L-SLl-o-l S Ja_tJjj ^It-tl <Lj| 2 mj 2J)j j g CjUljJ_>. 

p < 1 11 tl LjL^-jJ Jajl^JI ojLo> i^jj^JL->itl JiLuJI jjjla ^yJLc 2— y_c ^ > -j^- I k-cl t I 

< _ 7 JLc -tJLta ^' iJaJLa (JLSLuil 'iLsLjji (_yJL-; 2-}J u^ j^JLuJI jLclj^tl c^Ljj . ( _yj^Aj*'^' 

L_<_LJjJ 2 j A j g ' (jr^JI jj^LSJI A UJ J- L ->i_ ' lJJ (A, T, C, G jj_»jJLl I g " j a ml 

*rgjjll ,^jjiJJL>JI pt 111 tl i—ijj^IJI IlLdi jljiLjj 2_<JLi^>. jj^LyJ I a^lj-oll 

1 
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2 ii\ \ l-ij HSLa ljL-H-S 4jLi ^jJLSLII J c y j j tA * * 1 I j-A • DNA s(_£j^>J 

OLiiLSLJI j^i a ~*it 3*»_>.1j djL& d_*JLJ1 <L)JL>i_ll (jLi j_c£ jCLJI i_<ji_!J t 4_u L cJ w Jj—w-J 1 

»l i^jlj-t^Jlj LjLuJI 1 _ t I.Lslj i4_JL>JI 3a_t^>.^ LjLuLSJI »«t_i^>JI 

2Ll^ CjI jlL><_4 jj_a . t-» - 'S 'iu<JL>JI oJlul^j CjLULSLO 3L_t^>JI -iL>.-a k jiLJ <<jl_tujVLi 
2Ll^> hlaiaji * .(jLuJVl 5Ll^» aJL> »-a 5l£L«_lu9 1 U 2 *3 LfcjJLSlj <(_£j^»VI CjUiJLSLJI 

s» Jala^i " j-a ^*<jl 2 " tJI aJaSt ? Uaj mJ LiLLS 4_ul> 4_l. L >JI ^jJLSLTI 

.4jjLdXI £iiL& SiJLaLS 2L£j^uj^> i^UI <<jL"»j^l 

Cil i till >_ ^)| j_Sij_Ij jjl ^d-i tj^Ll t Ja.2 fl «_3jj_>- alj_3 4_3lJ 

DNA 2UJ OLilSLal jLs i-iUj-Jj "Ia.2 9 Jjj uaJt£ Cili 2LsJ i < 1" ml 4-1jjL>JI 
^yJI *jj i a t 1 ^j-^j tr^J -cr^' i i nil^JI <L9lI OLiLSLaj ^ A<» t ■ >» a LaLx^i ^jJ-i 
<jl Ija^vjJ (^yiLuiJI i— il in 'iLsJ-i Sj a j • % \ 1 2uUL£ 1 3^ njL*iVI 

^Ijjl w 2 » i b i^gl i ii < j_>.lj_JI j» j_cu S—GJjZ- 1 ' I ^ I ^ »u Ci\ ajJLai I JbLC 

U! .DNA JSLit ^jjj.JL>JI (<»JLaJI 3jj^.>II Su^vjjJl-aJI jlcI>2JI 

a^>>ljJI j»j_u< j-aj^SLI I (jyi^ CiLajJLitXI (jLa i_aj^>JI 4JJ a)i \ ■>» " mb 

(J* 1 « g ^ ' * ' > Jjj J |JJ I J Clj 2 ? 1 ^Ijl}' ' ' C 1 **' * U>1 4_3LJjl ^yjl ^2lJj_) 

1 4_<- ' i-<_ > . jj-I-t JJ I JL£lj_dll ^j-a (jj-JLa 4 i ii <i ~* l _ T JLc i^jJL^t-) f*j-uij^ajj£ 

. jujj juajjS J/usLjjij <>" hi l _ y i^ (^jJL>ij (jLidjj^U 5jl>IjJI AjJLsJI (jl 3^M^ 

3jkJL>b^ (La (jLuijj 5Li» 2 1 6 c J 17-1' t^^Jl^ ^jj^JLa ui r ^-Lu 

. 4_lALs LsJ Ij 2 ' 1 2aJ ^ .... A * t |j 4ji,^J I Aj Liu^3 
(^yJI Sj ii j ititl j»j g ii a (jL»»Ltu JfjLS tJj^f lA9^»J»» 2-j^1j 

i-Sj^JA j-j-j-aiill (y/jO^atj) 2_JLlltl 2Jtitl <Ua *j££luU J\2ua J^La. J-a qIa^VI 
AjLiSJLa 5 nittl iUja-sJI j»LS)Vlj c ^Jj-lu--»J I j mtl iLjJjJLsoVl iLkill <-3j_>>- J-a 
^IVI t 1 inl_>Jt AJlIj i—ijJISLa ^aljj_J AjJIJUI ■"■ljt-»J^t| jjL*.Lu< ta ' J i_3j^»JI 

S (\ = *t i0 = j^jij) 

. 0 uljj>JI :<L)iJL>t_lVI {_y» JjVI I flxflJUl ^a «_3^>JI ^-^-> J-^ T 
t^yljVta t j loI) J-a— la l^j-^>JI g-a^ J-ifc (jrtyVI j i7. r 2LjMj J-a -V 

ioM^-Ii i_aj^>ill l j_«^bfl «_3^>Jl j-^-i J-^ (H (I (J iK >L iM) j/u -1 

. ^ iJt>*tJt :JjVI t^lsdi l^jjhJI (H <I J) l^Jjj^JI tjjj (j-a 0 
. ^ ljIj^JI :JjVI t^lsdl i_a^>Jt (I J) £j<fljj>Jt (jjj J-a -1 
i^l t(00101 1) ^ ^iLoJI j»LtalII ^yfl (J) jj>J\ 2Juao ^>»j ^^i^Lt' i> ' :;L fc!i 

^JLc Jol itn DNA JL1 4JJ ^JLc Jj.,WI t ^5Uj ^LULj 4 2jjjJL>oVl 2Lkitl ^5 
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(i_aj^>> "iCLtu , U ,„j"t I ^jJLm 2Ljj_tA5LiVl 5l*JLH ^yS 3jl>-IjJI <t_«JLSLJI 
^yJI (oSj^l p^-^i-Jj i'iU^JLS ji^jJLa 500 i mjIUI <_y3 p » f-tj JL^»ljJI |»j^uj^aj^5LII 
, t-. ,„j"t i «^t*> Ati ^ — a , ^> 2Ji\ mini. i_i LUS i-a'if l AjljjI 

( »j_4i,j_ajij_S « Lo ■ j i i j j d_J1 ^LL>«j La CjIjlL>U,I p ■ >> 1 1 jjlxJI |jLa> 
H Ljl 2uJL>JI .UjU-^" ^1 ^LLs^ia Ol-^j^' >H CiLljlSLtt La! ta^lj 

. Laj^uj^aj^S i*\ l _ r JUi Li.lu.*(--v j->lSLo ,_yUI LjLaLSJI ^IjIi^V Ij^aj iljJL^wa 

kiJJ j-ij i^_>-VI ^3-11 ^yjLiLlI ■ tLuaUlj jj_a ^ a , ^jL) j_L_»Jt llufc <jl 
,,t-»A <* CjIjlL>i1I L^jj jjjj -'■ <LjMj oj-Sra j^LsujVlj 4 " inTI CjIj_L>U,I 
jJLSLJI L-CLu-ISLca tj^Vt £jyil <jr}^>» (jJUi LJl£ <jr}^»»jp' t^lx^' U3^' OJ%5 

^1 111*1" ml pZL) I )l ■^■^yi ^j-a cl^Li -f I ^aj (2 j * 2 ; i u dJ t l i aj^JI 

^1 , ,, A".Vl , 1 ^ J^L>- jj-a iLaLaJ Jj^aMJ 2 djUa^a ■ ' "iLijJjVI 4_JL>JI . tala *- a 
CjLajJL*_a jjJLSUI pin -v- LM^» (jrjJ^Ail (jr}_jiLa J-a ^ J l ? <(<_yiujJLjlil) V>j ->»tl 
.2j ni'i^tl LM>J1 <:LuluiLi till jj ,3 ,.^^t i ^jVl 2LdL>JI 
L^j j I L »3 (_yj.II C) La j-L « _ a -U cj^uj^ ■ «l a ,7," ,„i 1 _ T 3 j»jJLi— >il I iti a 

<_P-a tlj i ii *i jJiLSLlj ,_yjJI LjLoLSJLJ LjljJL>wa jj_a L>-^j TV (j-a 03^-*-* c?^' (4^JL>ill 
OL_ajJ_*11 J_a OlaJL>iXI oJLA) .(^j_^>-Vl OUSLSLU kiUis J-a J-al JJ—CJ Ql m'<yi 
uLflUlj 2ji * — --ti jjLSJI lijLft ■"' ajuai iJULSLTI ^UljjJI LLJaju A T JL>JLI 
^ - ' £^ 2 ' ?) «^->-j-i ct^J) (j^a AT JI <LdL£ ^-j-fj j-II ^j^LuiVI J^c*jj (2 ' LtLaltj 
2JLaJISLa Oj^J ^ 2_JL>JI .jj_iLSLI1 Iji^I 2 j auuxlaJI ^jjjj j ■ a t 1 <Jj^ 
«t_i^>- 2_)lj^ clU j_i i45Lt>JI 2JL2ILa iLjLsJLSJI 2JLal5L!La tcjjj EaJI 4_aG j . ^ a 1 1 
t j J L L I j La i -j j c (^_ajJL_>ill . taJa»«Xn 2 c 1 ^_^L>u J_aj .<L*jlj 

«L<_a 5^JL3 jl <l«1S 2^LlL» jIj^j jl sUljJLa JnMml j»jL£ jl <OjLji3 jl «_a^_>. 1 a a . 

. ta tajJLI p^u^jj . « <( i_c I lis ii - Ua^>- 1 ^j-a tiUjj ; ^ j\ <LLa d_«jLS a A*« 

(jJLlajm I -Li k j-aj . Li—uJjJi ji iLSLJal ji I **» in a <LI_>JL»_aj LLai»JI I -Li i_al ui j SI 

^MjiJI ij^SL^ i^M*U 1- L i- j .jij hi" T I (^jJLl^JI) i t-» p^uj pjfcL^uj 

Jjjljlj jJUj I a S .,>>JI JjLSJI 'iuljji Ci|jJL^_a ^ JJL>JLT >Lj_sLj 2JL>JI aIia 
^a ijl i uij-aVI^ i2jjdOj a j lC lj! a m 2Jljl ji <t,jjjij_a Ol A , ^> 4_aLfbL iLiljjJI 
piLc j»li niVl jj^j t|j'j^^<^'j OLUJI (_yt.L£ ^a 2_i^JI CjLJLSLII 

LjLaVI 4_ajLd-a ljI A ^Lvi^sL^iXI - I j a "iLucljJJI JXJJI tjr} iii LjLiLJJI 

. -La- -^ 2 )j| -^"51 ^aLua | j_a tiUj j_tc^l 'J^>JI 
«UojL>JI fsw^j JjLSLa^TL jjl L>.L>J|j 2 ; a **? ^ j - L iaJ I £jj ui a < _yic w d i a * La-aj 
uLLSluj 4^>LaLS LuJLv JS hi "j (jl Jj-3j (<La| p^>-j ^yd jjij ct^' (j^LSLLT 2_oljjil 
p 1 1 1 ii 1 <Jj-3 3a_i_IjJI iLiljjJI Jjj^a-Sj Ljjj A <»j LjL_aJLSj «_3j^_>. ^3 JJL>JI iL3^_«_a 
JjL2JI j j a Jl SkILj j tij oJbj jc ^ti j l^ti Jjj .-j ( 2 . it Jj^vi 

iti iU (j ii *i -*.TI j»Lai <(_<_>. j LaLai ~ " a » jujlj>- 2 j " c ^yJLc ^jil (j^j 

1 
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^3 '"''jj ta " tl Jjj-iLi 4^»>jJU hi ntla, Jl_3»laJI jjj_2JLJ 4_JL*_JI 2 a mil (jj^j uia 

"2u£>- i—iLIc! (.yLc o^*^ •ct^ 3 ^' ct^ ^ 1 ^LiUiUlj ^ .:*.:.' fj-^' 

i 1 i a M I g in i ilj.S (j- 4 ^ cr^-*-" JL«_>J1 LjLiljj jj-a ^_<_1SJ 1 I <j < a Jj a **" 

jj_a aj_t£_a Oj-tH* J J^- fM*! J; ' ^ ' 2 1 ■* ' xlaJI j»jJL*JI JL>i_a ,_y3 j_aVl <jLS La-LLa 

j»jJLsJI Jii -»• <_y3 ^-4Jbiil (Jl j ->»tl ii j jlj-S <j! i^y^JLaJI (Jl j ->.tl LjLljy jIjj 

^f^Ls»l tj-jj-Jj . I a^j Ajj ui i Tt ^fLsj iJLS 1 j ■ ^ « ■ Jj ^ oj i«*._uLu>J1 

j»j_>JI tt" , . JL3LJ jj^ LfcjLjil <4_>JLsL^ jjiLaJ (_yJ.II 3 ' ~ ' j t-. 1 1 <\_ tJ jJLl 

^Jj—j—ajJ J< iti 1 3ljJJI «t_3LLaJ (jl ni*<yt j»ti > •>» j ml £j» 3j_l,l jtJjLJLII I Jjl »3 ob 
(«JLc j>LtS Juua llua» LcjJ i?bj^ i m J^ir" ml laual 2 uu lLsJI «U_t_JU Al^ir " mla, 
t—>j\—>ij l _y» tj\ ni'lVl i ta * J ' JjfcJ ? U_>U_s» {Jh~i ni*i^*llj-fl i ii a ^Ubbl O ^jj jL. a 
OjJLj AjjL > i _» J j ui i t I «(_a,j_>J it_ij_i_>JI j»jJLsiJI ,^3 JUJU>JI jtlLill t» . t ^jJalXI 

3jLc1 l _yJL; Sj— l j i-o Lg-ui su 'iUj-Lu- J I ijL».a-IL>ill a^>o juju>JI ~" all but sljl 
2u_uLlll CjLxjj iTiITI .-t" 5Vl L^jjLwaj 4_uS^L>.Vl I g 0 j a <^fl jlilll 

dLfll iM*i^yi oJl& <L3j <u^>.^jJj <2_t^»Lj jj_a sCLcjljj^ <_y2 (jLuijVl jJL£ ^j_a jl^JLT 
,_yjji_i w ajj 1 »J| j --t» t i LJj^-iJ^ .3L_u>JI mill sLSjj'iflj ^.o T uiXI «L^L3j 

^j_a 2 j » j ; tt 1 1 A ,tl j xglaJj I g*M 111 2_l£|jJJI (JM^tll 5jLlj <lllj^l J-^* 9? ,_y3 

^LiLso Jj^JUl I ji^i bti it" mlj (2_dLc "iljjLso 2< j m JM> J-a Ajj ul>JI uj|ju_dl 
jj^j-jj^JI JjO^>Jlj " A ' ■ ^~ f^^LoXI w a j ta * ? 1 SjLcI ^yll 'iLij.Lu- J I i-)L«.aJ L >iXI 
jlj^VL) L^HaM^J LjLaj5L>JI j^aJ IjUJLv I a(j^ J a itn JLa La^a t^jllaa^O «LutuLu«j( - 
^yj) hAjJI ■ ajL^j La— (t_ajL^) JUJL>JI (jji^juLSii I ^»j- >>Xlj .2_LlaUil C>l 111 ta^XI jjjjg 
.".I A ,^«jtl ^_}| 4_aL_*JI 4-j a 111 (j-a al^ail J[g *- "«j <4_£9-£a 2_>iJl— at-a 
iU^IaJJI OLiLSLaVl ^yJLc 3a^Lc 1 >j a 1 ? ^^a jJ LljJ I 1 tt tt ^. g 1 1 3 j u/LtXI 2 j 1 a »■ ■ * ? 1 
i_ jjjj O-^J ^ 1 " flJ Jjuill jj_a 5jjj?>m Ajj ui iTI jLtjJI ^laSj L«JL>. 

Lola La-JLsLij I jljjl>. LlLs AjLxla j^yS J^j>o i_)ljL>«j'if I i>lut j aji 1 ^j_a i_iljJla^ri jjLa 

CjVjLjl^ ^LoJjI (j! L«£ . | j^ljJI ) __y3 I (j 1 11 ml j-flljuJ V aLu>w u a 2-)Lcja (LdJLL^a 

cL-ccI 3jLsj JjL_<JaLj 2Lj»j ->» j uJI ^jJslj-af ( _yJLc <_yjJ_>J1 «Lua_2JI "jj J 1 1 V1 
i3j_u»Lsd,l C jLat-a T u ^ iXI g ntl AlajLiiJI j_ lJua t^jh *i 1 nil aljl i^j-lu- J I ^aJL>iXI 

11 1 - ^jtttl . - M , >> a .^j^VI 3Lu>JI uVLx4 tr^- ^J^-J-J (J itSou < La-a 

^j.ll.-'JI tttt-^-t I ^3 jLa— xJHI i_uiJJI (_ya 2 a "tl w "j* 1 »JI j ' —It 2JLa-IL>tXI 
,jj_aLiia_a | j_a killj 4 1 a > La-) n£j ui t Tl ^1 111*1" mVl lj! | * a C ^Tj-i^aa .j-lu-i-LT 

.sLuijlS ,_y!L>-j (_Li iiLuijjLaj 2^a^L9>la <Lu«JLc 
/I g t- , . Sj I g *i 1 11 -<» idJLa— u>J,l djLjV jlU-auLu/a fa— liaajLI 2 ■ a *l jj taj a (j-aa 
Cil q 1 in uJij^-jlUI ^yll <2_t<aL>t_i Lea- L a LgJLa 2 ai 1 dUXIj . -u^-uj-JI LjLaL»IL»«X) uu 
2 a lLuJI (Jjju^iVI ^ibj 1 a 1 g * ' Si ' *— " ulXI I «l ■ >» ^ti 4 iti ^LU, juju>JI ^aJL>iXI 

1 m 1 T I J ; " 1 uX 1 OL ^ fctjjjJLtaj ^ibj LuLuil 1 Si LgiLa j^** 1 IiIxa j ui iti ^jiji 
(31 < nitl (j^-iiaa .«LuLiJ_>JI Lt^-j^aj-JI J 2 ^2 2-ua- L nJI LjL>-jj_iLll jUal 
Ug-Lu-aLuJ 6J^£, LjI L^ j - T l ^k — a ZiUuij—sJI aljJil ,_yJL>JI A ' *~ j C Atl 1 2j 
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■ aJL>- (jjLu^jt jj j SaJla iii Mgtl ^9 4_i_a-tjt.fl p^j-^L*!-* 1 _ y 3 «. tj)j i i _>l i a " > 1 
'I i __J t (j^JLua-dJLa £^ M 2 a __a ^L__j n " i u < (jjjj ^—jL— jj-l-ijill^ 

liCjlj^JI pAc 4_< q-L*JI i_L— llj " >ab (1— ' ' _> H j^_aJ J—wlj—a 

JJL>JI ^5L__>I i 3. < i 2 ■ * ■ >»!) 4_>. lj_ >J I j | >JI ^5L__n (_)jukI __JI -j '^JL? 
O-^j-M JL«_1_-I 4_ 1 jt-> __a _La_>i-> _?__"( JJL>JI <-j-».j (jJs^—^JLT i j j nit, I ^JL^JI 
4__lj__) (j—sji,! 4__ti p g a 2 ' a *■! _-— - 1 a g ; H 2 a jjLjjLSLJI JJJ^jj < _M . ^" ... « 

. ^- ,7. 1 1 s |j„_}| ■ ^ . . t ; (jj-facmX I Lj^-l T lSLJI (j ijgj u_— ' 4__il_\j_ I 4_3jL>i_I 
,_——>. cf\ Lj^-l T lSLJI fJjjuiX 3_L_s_a OL>-L_J __fl <Jj__>j_I ^1 t^j-ajjj-,! >j__U I i u>L—,t 
_}L>j_ Jj_i_>j_ I J_s«_>_ (jjjjy-L^JU 4_<_-j_>_M Oljj_>_i_ I (jt 4_i_»l_>ija, J ^ 

4_iJLu>JI 4_*.lj_>JI JLhLS-H ' - i_y u____> 3a_j_»_ .LaV £sJL__ 

__lc «. _M J--L ■■" J_ tL^xa-aj Ajj lu iU _jLLt_»_"l ^ JJ3JI 4^Ls_»j 
L*l 1 Cy '(** "' Vt O^dJ - '' 4_>JI___a 4-ji \ m ->.tl 4_>JLs_.1 

4 1 1 it'\j __a j-j^j^ 4 i ni*i-*.TI L)^L>_ U ^* i_i_ » J 1 jjLUI J o nil _-— II .-<_... ,..*<-->J I 
~" —3 4 | ni*i-*.Tt 4_>J__U _>1 o -4 ' — _y— ' 3-3 j3__>__ I jj_>__ <J_i . __>. _— I— • 
4_>JL*I,1 _pa _i-<^' «-> <— tLo$£_»«ll -■ <a u_i p_ dliJJj i4_ijjLS jls LjI^j? 

.«Ui.i j^S? j ■ * L^jljTi_aj^tj ^jj^- 'O^' lt-^ 9 " 
^ rj ~ -tit, I .".i « si . ^» ~ si Jj_>. JL2^j ja_«JI ■ a»«JI-La ^jLi^a ^.a 2jj j Sail 

jj-^J • Lai G i ii a <tL*jjj L)j_i_9> I si ■ 51 t Laij_L-i-«J < i i a i nil ^yiUI ^ ^' l l aI I 

^ , si aVi CiLclla^il Jj< hi! 3jLcI ^jJ\ i£j ui i T I ^«IL>iXI ^IIaj ^aJLLaJII llufc 

4 j ml j niJ-<-JsJI Jja^>JI ( 3j-l^tf /iUdLsJI 2jLa T l. U -Lj-U>- j»Uaj jjy^l Ij^aj '.A_i_a 
I jl^j S^jLHI LjLcLLaJiJI J <a i m!j . s lj_tu JL^» A-oJojJIj 4_^a_JLaVl Ol SllaJJIj 
^ylc Sj^Lc t(^jL^>i_lilj ^j—j-iJtj ^jlj-j^Jlj ^^IjjJt ^IV-»ritl jljjlj>JI j^IaJUl 

JUJL>J| si ,»"5Vl j . "'i "« -CUj (JIj iiiTI IiJL* jUaJ .(^yjJaJlj jj ^ I U 'A 1 1 

• tiTj^l 4j^vlj Jj* t^iLsiJI j^L>tXtj aJjjlII 
uUI "ti 3jjj jLjI djl^T >-*-5>J tj ui i \ T Luo-lS Ljjlm J^«j w a j* j j * ^ • T l 

^IjV 4-u»jj n" ml (_yaj .pJLaill Jjj JJLC ^a 4_i_3t_Le3jil (^ul^JLIIj 4_i_4^Lui^Tl 
^a 4jnij\pl ^yic ^j^cjjJLJI jjILSaJI J^>j 2L>>j^laXI LLua^J) ^a "iLxj j> jiJI 

tjljJill | j^a SI " - -. a J J ' a * ^ 1 J .' c ^L^aaJI *IjT ^a «!->• La i 1 1 a *>» i ijJcllj «L>-Li^f I 
jj^s ct^-II J->— t^al ii "Tl ^a ^jijil jjjj t3j gt-i t, 1 Ajj t *i 1 1 4 *i mtlj pji^5LII 

La <Lu}L>iJj ^ a -" c.i_ > J I 6LmV 4_ta^Ls.VI jJoVI 4^JLl£ i yua ' * Jj" g Lai 

L«_j ^SJjlHj LLssj LuLuijj ^_^>JLa j^>Ji-i i^llju i<UjljjJI 4 uu > *i (jtLi I g*i a ^jJjLij 

.^jLuijVl s^^vi jjtA'.t i ^ua jjfc Laj (j i ii-w 
Jl>-) jjfcj (^jri^Lui 1 ' a 1 t c i><a*>» a j^JISjJI t jJj^ n" uu -sjj a Lo-HSIj 
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I g'lj i i La 1 jo La LJLc tyUI '".'ft ^ "'^1 ^ J 'JL>J,I llui ^3 ^tjjj-I I 
1 _ T 3 (_J5L1I^ jj-a «_>->• ^1 ni'i" f La -iSj uu \ \ ? ^'u - > J 1 £^Laj_a ^a ^_4L«il jjLtil 
S^ J LaJ L a Ijj-i^o ^1 i ii *i" in^it (jl <(j* j . L i_^JI) ^jJL— >JI Jala3<X) <(JL>J1 a'AJb 
«U£.ljJJI JXJlJI S-aLj-i j uuJI l _ r JLc jj_s<_> ^ jJI Ij LjLJJI faJLxj ^aJLstLa I ^ U , ,, a 
^j-a j-lu-i-U 4-»j*JI <L»JsLLa «tj LjLlj_<^>JI jn-tLl ,^3 ^1 ni'i" uiVl <j! LiS . I g *i i iii Vl^ 
< _ 7 ic t*Ls^£j_a ^j^aJLua^ Ol j Lj-La >_aL*n^ol ^ ; * i ^"^j <LL1^u>J1 Sjy^LlI SjLj 

^1 ni'i" ml Jj-tasjJI j ->■'< nit! <jl (Jj ■ ^, i V-i 1 1 mil j! j^jLlJJI (^j" i nt I 

IjjIj LcqJLc J^*j (Jlju aJlIL <_a^ufr jjfcj) 2 ^-~t i LMi»JI 

^L^iLLJI ■ La j i " * 3 BjLcJ 2JL^»j_a ^1 J ■ jus kiOluj ttUj—Lu— J 1 j L_i_ «J 1 jlaJ 
L3J1 > m 1 gj iL«-aj_t£ ujjJLs ji ^iS «^ . ' ■ ^>"« ji i Ljj jl>. La»M^ mtt ( _ y jJaj_a <l>JLl1 
^ 4JQ_aLU,l ^IjjjJLtuVt aJU cjtLa>-1 i^jj^L^-La 2ULJLsJI ljjJLoJIj ^^JKJL 

Lc^j <jrt& Lii j ^jSj J I JLLa jjtjJiA ^^is J-*-Jj ■ A^jj " 1 nil 2 a La 2 * t fit 1 n -*.tl (j-ia^j 
3 a *iuJL>. 3j_Slj < _ 7 JL& ^LXI tj iti j t T ^m'l-^^UI j^LdJLfl <4_3jLiil 

j j ^ 4_l. L >JI ^ual_« . La ' •"*" 1 a 1 gJ 2I3JLII 2_£j^JL« 2 ■ ^ «j « 3ljj L^-x—uaj^ 
jj n it 1 Jji^-i Lva ^j|U^>>jilj ^oLaLaill < _ 7 j_atXI 2 1 C d-dLvall djL& >< " tl 

j 1 ajj J; '*'"' 2 1 1 11 *<Laj^ l _ 5 JLc w 1 a 2 (^beaLLI ^j-a I '1 iti j ui i)\ 3Li-> i_u>JI 

. < _ t JLJLJ (j 11 1^ <(J CuuJ j->J 
t jLs»T ijtLLstll 2 ' a ' 5 (gjLva ll u j . - ^jJaj n " uu w a , „ 1 Ati i_uL>JI ^yicj 
ij; al na >JI ^ll--»o . j ia_<_! 2 2 1 uJ) 2_u<ljuil ^ jLA> .aJ L»> <t._ujljjJI mW 
<U_3*lj 2 :>l 2 3 ?jj <L<^.Li jj^a fqJLaill ju jaj^j ^J^-J f^*^" J^>- > j^ 1 2 * ' <LL9>j^lal 
l_ul ^A^J .<Li_4j_3 jj-a <LjL>Lsl^9 jtiiLso (tjJ-iiJI 2jm i La jb 1 >j Laj 1 u " i«LuL 

2l_l3^LVVI (i> hi -v- lj! 51 2 *- " ml >— *^>»j" LaJ A_t_«jLjJI LLia^JI (jLa ^LuiVI 

JJL>i_! i4j L>>j^«j Aj^IjjJI 1 »t I (JLiXI i—oLS jLa>L Sj^saJI ^jJa^jJj . Ljj 2 LajJjJL) 
• I go 1 11 >• Jjl "A -w " ,„lj ^^juojXii 2 La '"^j 11 d_i_3^>L>. VI LI Ua-2J) <Ll^La> ^j^a 
Ll>- I i3L^>Jlj LjjXI A^jLLa ,__ y 3 w " al 1 JLa^Ji— a . j LL 1 ■ a 'I w ^ LaJLaJI i— LL>JI 

Sjjj^ 1 111 ^_aj_xll (_^jJL>JI Lj^LLa .j o < 1 1 j 51 1 -ilt 2_)|JU 1 *N >< 1 ? ^_aj_xll LjjXI 
Jj^SLj i^^Jj^JI JjLaJJI jl ^jJL^JI >l mAjy I ^yjjjkLL ^£ 2 j a *■? JJL V 2 j » j ; La 
L>j (<uj|j^>> JSL (i> ni->»TI J^-L -yji ni'iTI 1— 1 1 1" " uiVt LLa^L^iXI <L| j 

(^j-jSLIt ilijLiil .^y^Jt (jilSLJI SL^v. jj-ajj ^Ut CjLJVI ^ ... a tllfj ^ 

i^y^JI jj_iLS31 3Lij» jlj <a " ml (j Iju LjM^-SJ ^_aj_dl 0 ij j t^>tl O^ll ijl 2j i^iitl 
jl lu ^Jl i^Jj-i Lva 4_iJLc LiVu_3l«j 1 itilg L)^L>tll LijAI f Lt-o> jijj (j- 4 ^ 

.AJUSL ^^Jl jJLSJI 2UL*JI 
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niinfl lg mlljqll nmiigll 

oiijD Qjgj . . . ojgiill 

(*) 



Cj^iAj cJUufc jl ^yic . ^y^ojO j^IaJLa qj» . (<j-L*JLI 
ljIju A-uaS dljjij (3^i 1 _ 7 Jul*j <<U-cLLi^3 Cilj^ij 

4_<iLul a^jjVl j « ' Oj—aj iUSmi 

j ua£ ^Jl IaxjIj 

lib i . Supertechnology a Sj a -ti a "ti 

Sj-«J>-VI Slj^JI JgJjatJl ^ 4.^.00 i£jJI j uajJI 

^yjj ^gj "... a ^LdJj^l ^yS L- L AJjkU ^t5Lui 

! Jl*_) SjjjJ! oJufc oliol . I gjl aaJLaj I gjlqlaji ^ j^jjjso (jPJ! (JjjU 4 j < al j i a tlj Sj^^v i a « tlj 

.3 j 3 j aJulj S-j-a^LmVl 3<_. &!] ^LjJI 3 uuXI j >JI 3 uS' II j a_u|jjj| SLmji^U 5_JjjJl 31 ml mil o-^A) (*) 

. ^Lu^jjlII j . q 3jjj^ ^ ^ — S^jiLill 1 JlJ ^a- ill t _ J -a ^flJI ^^jJLI 
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diije Qjgj . . . ojqjuJI oiiMllg oiiljgJI aimi^ll ioobmmi-m^i^^ 

oJUfc LiLIjL^ -(jr-Il (jl ' " >fj CjLa a!* aj (Jl caJI (JjI i nj ( jr 3 jajaj (j-a 1 j ♦ ■" Laj ijJLajJI 

JjfcLscIj JjjJ 4_JjjJI £\j^uj^\ (jl£-a M_3 i JljJljsJ! ^yXLtJI >Ual]| (_^ajLuaJ>- 4 jifl"tl 2j_oiJI 
(jj (Jj-aJ! (j£La-)j i4_icLaIi^VI j 4j 'I ualjaVI 4_l*-!lL!I (^ / alii j-ljjuJI 4_l*Jj (_£jJI j jU-^-tl jjjJI 

i ^1^. ^l]| (JjjJ! (JL^>" (JjJ-^ u' jA?-^- 1 ^ ' l-" 1 ^ J ^ j- >. ^1 (J uaj cjU>-Ljjj_iJi! Li!LLi> 

CjIj^I j_i IL*3 ^jP-I! — 4jI aHJlj I « tl LiJ^LLa! ^yj e (j n^LuJIj (jl i mil 4_lL». f^ya ^_itjj i_£jJI 

(«Jl_»_a ~ i ^ jj CjIJlJ jJ9l_j.II fjfSj .LiJJjJ CjLjLSLaVlj d)l «j all J jo-jLcjJI (J^ — j ua-JtJI 

(jAX.JijJJ jsJLc jl (Jj^?l («JL*JI (Jj-i <j-a 4j|jiJ 1 4 j i 2" 1 1 L^jjJlS (JjjLxjjI (jylc (JjjJI ' tf-jjjxalt] SJljJl3- 

(<sJL»J! Jjj ^1 LLj_ukj 1( jjjl2Uj 2 -^N U («JLc j) ^Lill ^«JL»J! Jjj __,_!! VI j olj^Jlj 

i^jJlLljjJ i— 3j i ii >j 2-» II (j-a ^ V (_£ jJI j i-»«tl icQjlAI! 4_lL2jJI 2jjil!l j ua C < Lul 

i^jJI j uajJI . JL>j>. L^jju -i^^ LbjliiTj iSJLkjua 9_c j uj (^JIjjj 4_i_«l*JI oIjljwV! (jV liOi 
1 j iSvl e (^yll! 1 1 nil ( a _oJ I diljl_j>j! (jc f£J\j i a II jlj>.IjJI j 2— ail cjljL^ol JljJ3 

Cj^cjJIj j<i U tLl ^jjU" i"i < (j-ljJI jtLaJLJI JJlC (jl Luajl (JLS-l La i-dJj j^a (J^alSjbj '(J^ 3 (jl i ii <VI 
p ^ "i j I (jj jJI (jj-^- c <jj-^-^ > -" Cj-^jJI ^yfl ^yjl ii ~itl j-jj U" t Ij ^al ttlj 

(j^a j j ii aJb (*4-il_J i^Lj^I (jj— 2JI (j^3 CjI j ij « j m il (_yIL^j 4-ajl mt l dilj 1 1^ >JI 
4lLa Ju-~ i ii Ij Jl^-al (j^ 4-ul i u <VI 4aAflj] La i>jl^>- ^^1 (J-- 1 i <aj ' La CjLllSLaVI (j^a (jj^a Jijr" i njj 

.Cj\ j ij« 1 1 nil (_Li3 CjLLjI^ (j-a 
i4^aJlieILjjJllj SJljJLjsJI 4-tlSlllj 4jol«ll CjVLsJLI (j>a JJl£. (^ AjJlill 4 jjLSoJ I Sjj!lII (Jj-cjJ j 
^JJ IjJaj 4 a JlaIII 4 j r- 1 * ,^>tl (JjjJJ ^jjJI j_j_ajJI j_^ljja 4 A"iC a \j j -v. L^_l3 (Jj-p (jP-II 
( J7 aJI L^jIjj (j-a 4_i_SjjJLI 4_ilajJI Cil 2 J • lajJIj i L^jlc ti ( JT jJI 4 ^ j 1 1 4_LLo-tJ I CjIj1_lL>-VI 

^ C jajiaJI i> Juk Ij ^ If (^Lij . 4_j_il uj_iVI fj \ e Lk_p Ij L& I J a jj uaj ^.j jJI t_c« i^aj 

4jL23j 4_uj_jJaJI i_3LlI^Ij jj—JJIj 4 ii j ^ijJI CjLujj-jSUVI ^ <>i" 

4j_j T pJI 4 j ' ii" 1 1 lj_p-lj tSJa-jSjJI CjLjjLc-iSLIIj 4jj^V| 4£.Lu-i> iSJljJlj>JI jIjJLI j«j i r I uaAJI 

•(^Tj \) SUSi^jjJI 4^Jl^Jlj 
^ vl A" , „VI Cjljjilll oJl^j 1 j ~ 3^1 c O-uLuj iS^JuLLa 4 j alf CjljjJi 4j^ in i tl O i"iLc JLaJ 

4jo_i_>iJI diVI >J,I (j-a JUJljlII ( J? -£ ^ i"i " i" SjjJI dil A j .ti~ ^ ij_3c_Ail uaJI J^J) al\ 

( JT ^ljL>iJj « I a J miJj— lA» _i 4jj jJI 4JL12JL j ui 1 II j_La JiJ £_L«J j<sJ I Jufc (j^>-Ij (jl 1 n t^Ll 4 'jjjj uaJlj 
3jjj 1 j )| i3l_j_>JI 3jl_a 1 j a <h I J idiljj_i<JI OJJtj ta^.| 4-j^ in itl (_pu t" ^J) jllj .(jLil—JL 

4_lj>JI Cjl_ijl£lil (^IjjJI jo^LLaJI 4 LjjJuufc (^1 ' 3 J «CjLu-j>JI CjLj*_iIj 4_uIjjJI 4 1 nj '(jtl» 

.3jJLx_a i—ajUij «.lj^? 4 j j^j" 1 



16 



I 



2*006 lijJ^i j 5 ihnii 2 imii wji! QJQJ • • • iy.9uJI iipillg oiiljgJI Oillli^JI 

ly LaoJI (j^ uta&oJIj (JjJljlLII L^jLi 4j_j_i->iJI 4-iIflaJI i axoaj ^j! ^SL<i_i 
(JJ 1 £ . 4 j ikJlI^JI j 4_j_ol*JI ££.sL_J,l (3d L-^W J? '^H*^' tuLoLiUJ 
L}L>JI j! 4JLi]9jJI 4_lj>J! sljLijLdl :JiLa 4-J_a-p* tkjL-u^j jljj.1 4£.Lu^> 
4_uIj_lj>sJIj <J j e Ijj II dil (J a i"i J ^jPJ! CliLa Jl->JIj ^1 1 ii II j_j-3j-jJ i4_uLl1]I jl 4_j_)Ij_j_>JI 

«LtlSlil ^ a U tl i n^?lj - ^ d j liaJI ua sej • uXlj 4-iJLC.^I * 1 i4 j^v <i i ntlj 4_uj)j£LlUj 

i4j_oL>JI LljvjJj_i_JI j 4_uj_j>J| Lljs* jJj_i_lII 1 j a It] 4 j air 3jLc ^Ir (j^IjJ Vj 4jj_lj»JI 

filr j njlj_i_>iJI p I e j iCjI—lIII plr j ■ <=t S-^fljJI s-Llj^^/I p If j i4jIjjJI plr j i4j_a_i_>JI »Li l»_>SkJIj 
La ^jlj_jj ^j^Jbj .CjLiLljJI j J j ~- 1 ij <— ij) ' "Ljtilj iOLlLvjJI 4-i.uJiJufcj i4_uL_l*j£LII «J .... i ' j tlj 4£.Liil 
4_uljjJI 4 , „. i ' j tl ^_J| (4.) JLlLSjJI 4_i_o-i->JI 4_uJL<J I ) j>^sdll I (JlLa pjJLaJI L^iejjLl L^J CjLxLaX. (j^-i 
ij^s-T ^^y*. (jyJI 4JL2.1J (jj j>* L)^ 3 LA^ - (Jj-^- <jr^ ^jJLaJI i(4_ujj_j>J| 4ji_o-lj>sJI 4 jirt"tl) 

. « 4_i_aiLj_U 4_uljjJI dilj-LoJLI i_lLLLa_)» L-Lp* d j a CjLI_a.p*j CjLjLu Jal i D i al i_£j_3e-1 i_dJj-)j 

Lai 

«L>ijLLIIj «J Al"-^.tl 4_j->JI CjLuLdl (j-U ^LijJIj 4-1 1 mi" 1 1 (— il 1 < Aj-u\j1 CjJjjILII jl 4jIjjJIj 
(j7 jJI 4j qlttl (-JjLstlll jjja 4_Cj^J5c^a ^ ' A ) 4_jj|jjJ| d , „. 1 ', j tl Lai . 4_uljjJI S^LII (Jx3 jj^. 

Genetic) cjLLi_->JI ^ t_x£.M_iJI j! ^SL^-iJI iLlj-jJj_l_JI JL»_a ^ Ljjjlj- oj jt?> 
LjlII 4_uIj>II 3j>UI SjL^Ij ^Cloning) L g J _L-->JI ^1 ...r, ^ Vlj t ( manipulation 

j! LjJI» jjjL^JU i^jj—upi t^jj^l (j^o-^JI t_u_^jj 3jL_^I tj\ (Recombinant DNA) 

^KiJ 2u3(jjJI oLl^JI ^oJI «DNA 

oJubj .^^^^kJI (2>jLSLII «.Lb S Jljvj j— .iTL-tJ (jr^J! 4_lL>JI jjk 4_uljjJI <J . J LgJI Jal mi< i m <aj 

J-tls ^LflJ (j"m->> lLULuj i^LxjI j_iL-ia_a 1 j j^j i a 1 ta ' LgJj 'Q «^Jj-i» «L!j-La_) 4_iL>JI 

t_3 JL^J jl (JJ JL>.| jJI (Jl a « "i i n^?l I 3 J Lai i^Lxj'^l J 2 '**' dl^L^I j_a Ja jlaj>. j i LbJ J_^J j 
n_3^L J_»3 l—^jLa ^-jl <^>U ojLjk ^ 4 tii^iU JjJU CjLa-C^j Laf .^-jLkll ^yJI jj' uaJxJI 

(J7 iJI (Genes) oLLl^jI i4_lL>JI 4JjjJ (^^^l o-^AP' * s " j " * ^" j g j'* f s -^ j:t -^j 

oJUb (Ji»lj Si j >JI 4_L!jj i ii a dll >JI j"l g ^If ^ SJ i(DNA) LjjJI (j- 0 OJ^-^ 

Sj^la (_ 7 ic A j S3 4_uljjJI <J ■ ... t < j tl ^jl ^ i I jj it, (j^aj . ^ I Us < 1 1 j 4ljJlj j ♦ caJI 4_ukLiLlil 4JjJlJI 
(J^J 4JjjJI tfjufc 5j^E_aj_i o^- 0 ! Cr^Wi <(^Lu_->JI) 3-^L>sJI SJjJlI ^yl^-Vl L yiAjJ\ ^ p£l^elJI 
^5 p^c-Tl! I (_L>- 1 I 9 jcSLxJlt Ij 4_Lj^_aJ_a_LjJ I I j flJ LUj j ^_uJljJ LflJL-u 4-Cj) i^s^a di I n j a 1 taj 

.^kJI ^L^U a^ljjJI dLLCa)?l 



diije ojgj . . . ojqjuJI oMllg oiiljgJI aimi^ll ioobmmi-m^i^^ 

a A I" 1 1 Sj—lj^LI! L^Jl £ uil 3j~a^>J,l CjLjj^ uJ,\ j 4jj_c.^l ojL£ 
CjJl>.j JlSj i 3j_i_«j>J Li j_j_«Je3 ^1 ^LLx-i j_i_>J!j S, > uLflJI jl (jj-LI! 4_d_a_c j<jjjl2J! ^j^>J! 

j_a-ie3 4-J »fi a aijSl J-9j t4 i < n ( a^?T 4 "i i ii jLLa OjJj (j^JI <-^t I diLalj-A^/l j_j->JI 4jlcjI 

^!jjj>"! (j-* u' 1 a-ui ' «.LoJl2J! Q^LjLj^jJ! (jL£ cxjj>. iIjl*. 4Jj^la Sjljo j_La <l^LL!I 

sLflj^Ja j^Lti! (J^lS 4 i i ii Yo * * ^Ijj*. jlLo 5 i ^> 1 1 jjjliijJI i_Jij«£sjj .(j^ijjj j-Aj p j" j t J jl>-I 

. Sj-jjJ ! j_«iejj ,>.!* ilit ! 

<_<jjj3 <j-aj j-Lo j-aj^cJltl CjLlU_c ^^Ss <=> 2 jja J II 4_lj»JI diLolSUJ (jj jjj t ujJ! JJJ-tl p j' 1 * I JlJ JlSj 
j-a-ieJlU 4 j j i ii 1 1 (jr 4 4_lj>J! Lj^LkJI (j I ) AOV j j~i i nLi (jjijjj ^ i n'^aJI joJLslII OjjI L«Juj>- 
(jr Lc ^j-kjl 4_ujJl]| JjjJI ^ 4_ulj_iJI CliLcl } i^tlt ^-Llil JJ tall I £9^1 Cr^J •<jr'j- j:e ^-" 
4_ulj_iJI lul j At! SjLjj aIjJjJIj A I «-LaJI £^ ' " ^ (jj-^ (J "jt 4_2_l£jJ! 4_lj*JI CjLIjISU! aI jLir "< i nl 

jjj^Ja Lbjl_ LjU _a ^J-c lil 1 uaji (2>^J " * CjLij^ i~iUj «j ^ « tWI jj-a j_ij_»U 

. p jl i ii tl i tLualJIj p j ti t" II 
q^a^l j j-u^ja ^jU^ - Jj^JI LjI (j\ Ja^-fl oi>^ ^-VJ^ ^J-^ ^ ^ ^ii 

Lilti (j-a j-j^I (Jlj-ajJI (j^lt-ll (2>SLt j . 4 jK uA\ 4_p^l_Ltl (j-a ^_ 2 >■ I j j fl < LibJLjv j LajJ^£ Lu jJI 

a I J— J r ~i i i 4_uljjJI 43l_jlSLal (JjoIS^jj t-i t" eiLH^ ' .' ' ~ 111 a (Jj-^' Jr 1 ' - ^ 

0j£-2> ^\ LfJJ i*aX\ «.LaJL^ (Jj-ajj > .^j^>.| CjLIjI^ 6^jj>-jX\ 4_ljIjjJI (—i^ljJiJI j 4-iIj^iJI 
«.l_bj .4_»jIj 4jJJuuj d ajU- ' a ^jj^^/l CjLijLSUI pi ^ ua (j-a JUJLC (j-U j-a^cj (j-Sl^ Jal i i~i i nl 
4ji^ lm j 1 1 4_uljjJI dll ^ uaJI 4_l3 O^s-j-a LuljJ (JjUL-a (j^L^ ^Jj jtl Lj| ^jl (^^Jej i-iLtj ^Ir 

(J^v mi 4Jb_a^La «Sj_aJI)) 4_tjj i_gJL I CjLu_>JI j^a a >. 4^>-j 4ij_aJLa ^4_aSL>Jlj *L^jJI) 

. « La-iSL^j L^^j LjjjL>.)) 5j1 j itl Lit QjSLJ ju-u^/I 

(^jJjlS ,( Uj ,Vj ,r ) 4_uljjJI 5 , „. i * j tl jj gJaJ ^ 2 >■ ^1 4_lILlj>JI S>SLflJ I ojufc oJ_jj>o Jt-5J 

jpJI L> pSLJI ^Jl ^,jtl ^rdj^Vl ^ ) \VA j>U ^ ja: tJ ua^JI V JLHI J^-^ 

j_L»JI j-a— >JI ^Lj^tltl J La >■ ) ^AT |»L-C ijx-til 4 ae ~ a C^se j < "> I 

j_a_Ltl ^jj^aj-A (j^ 3 " (J-^ J ^ ^A"\ aI C . i_3jjj-L»JLl ^ a i ii | l—a (_3j|j._>J! ^jmjl^j 
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2*006 lijJ^i 5 5 M 2 iicll 01|JC QJQJ • • • Dirf OMllg QliljQJI OlllligJI 

i <l2j ^pJI CjLjJj_lI! Lr £s 4. tL a- Ii X I 4jj uaJtl JjjLiijJI <J!VL>. <j-«J iJj-^JI L_J I tjl (j^a pjijJI (jr^J 
jiLaJiJaJI (j^)Lj_JI C)\-^ i4 ^hL)-3-^ d ui Ju^JI (_Lj-=t3 (Jjl p-^ L- M JL? «-LaJL9 ^jl 5 Jut I mi 

« lj_L4_i^» ro i "I (jlloj ^^jJLl! j<jJL»J! ^jl i_dJj i— ij-c.^/!j i(JL>J,! Ij-a jIjjJI p j 'I (jj, > 2li » t 
p in na olfcp- (jj- 4 (jt^ 1 ^h 1 ^ 1 j^ 1 ^ (jj- 1 ! L£bi 3J^U oLulSLlI ^ (Chimera) 

jtia jii . 4jj_^all jl j-^Vl t_ul^ . y i« Sphinx » J^l Luljj 4Jjl»I! 

.((^JIjlI! 4JjL*_a CjLLo* <j^L^ (Jjl Ll» (Jj) J 1 11 La Jjl (jLd pJKjj J^-iJ 

jJlj t—iSj^ ^Ir (jj '"1 J « < (j-i j-I! (JLila^lj (JL>^jJ!j »1 1 n ill (j-u o^ tjLSI (jjl ^**" * 

diLuLdlj CjLj!_jjj»J!j CjIjLlII! I j ■ A i d 2 j <L> II ' "~J iCjIjLlLo 4 1 ii<>-%. p-A-iJl£. jj}- 1 

tjjj! ^-^j j! - 4_ H »JI cjLoLSUI J£ ^ ->>^>U ^LgJMJI ^Li-wVl ^nJI liDij .4 5j qjJI 

CjJL£.Luj JL9j i^ Vj Uj ,0 ) 4_uljjJI «J 1 " J * j II 4jlr M^jJI (_j^iL<ji^?I j-^>- J-A — (jr ijj»J'l Ojj^J,! 

^Ir fj^jj uxxi\ [jj-aJ! (3-° ^j-^- 1 ^ ^h- 3 (jt^ ^-*L)J-^ (((Jj-i- 0 ij^J- 1 JJ J ?-£>- > " * l/^'j^ i— al mu^I SjLcl 

L-ajii jdjj ojukj ^Gametes) oli^UJI j! 4_lu±l>JI Lj^LkJI (jja£s ^ Jji-^' (yj^^l 

.4_pJI cjLS&J! ^ JSL^JI t^LpJI g>2iJ 

j^LiUI 4_jj>^jj J ua^ II t_^Lt^>j 4jIjjJI Li! . I j—<JL3 CjLoj (_)jiLc M^jJI . (((JjLLa)) tjL^ JL^j 
JUJLjsO /^yC 4jjj i ii U 4_uljjJI (_Lalj_»Jlj CjLajUjL j-j>-ljJI ^^IjjJI wJjJl_>J,l 4 < nlj jj (_^j_j!u_lII 

«(JjLLa» t_<juj jj^lSlil jkjtl jjjjSjjJIj j^_Lll ol -t e (J^ (j^-J A ,^»tl ^j_^>. 

^jt-tjiaJI ^LJjLiJI 4_ljl^jw» ^1 L^J A 1 S3 LaJLt£. CjjJojSj C^p> i4jL^tj| CliL^s ^Lj>. -a- 1 n" t Ij^lj^ 

i^llll ^.UJI Lr k L^j ^.JlSj 4j| i^A*\o ^Lc jilaj)) Loj^-LIL ^j-i 4_uJl>s ^^ss «3Lij»JI 

.4jIjjJI pjjtj 1 i n i nj-a (J J_Lo I O^jJI LiLIi J_Laj 

(jLujj^l ^\£Laj ^1 t _ 3 jj_>JI ^j_uJI Jj^>"J 4 i i n i_3^?T Sj ui e J-J^l J-Laj ^^jj^Lil ^ a 9 

jj^/lj j j « i'iIIj ^_a_2JI '.(JlLa (Jj-j-aL-sJL 4jj_jJI CjLjL_l1II j^aJi_x-a 3j_L^«_4 CjIjLu s-LaJbl £ya 
^If J-aTL-t-U (_lLicJb^?l jlj a ~i ml (^jJj-Ia (j^- (_Lj-i^> L>J, I iJJ-^J ^ i a -»o LiLIj ( iAcI pj . L^JLcljjJ 
^-aj_iXI £j\ ae j" 1 1 oLlLSj O^a JLa-"i i nl ua II ^jj-aJI 4jIjlJ JlJLoj .^'j ^ JSLiIiJ ^III-i i^jJI ^j_uJI 
4^c_uj 3jUJL>- d)l A ua Jal i i~ i nl i_3JL^j 4_p^jJ_j T j_Jlj 4_uljjJI CjIjjJlIII CjI JLa-"i i nl ^Jl 4i5L^)?L. 
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diije ojgj . . . ojqjuJI oMllg oiiljgJI aimi^ll ioobmmi-m^i^^ 

.4_ul_JJ! CjL»^L>J,! ^ ^IjjJ! £jJlJI ^1 ^LusVb CjLl^eU 3juju>J! CjIjLso^I 
4_u!jj Sj-aLIs !jl^1jl-o diLj!j_L>J!j (Jj-i^jLsJL! j^sj S^LjjJ Lijl < „l — l_iia.il — & j " II 
j^*__JI __Lij (j_s __'_'>L__! ^Ij^l _)!_? .(Hybrid vigor) c^-^JI s>ii 

(_;jJ! j_» i__L_x_j_*_ijVl ___ t> u-JI ___ jjVl (j_aj j II ___ (Dwarf) 0 «j _JI 

___ 1 j ui\ ___ _r_!j 1^1 ->J,I (^-j J-i4> _-- __j_fcj__u _-lJ! *Ij_j___>JI 3jj_U! 4 jlr OJ o " f I 

(Biodiversity) __jL_j_^V! ^-,1 .c-l j m" ,,.11 
t__»j __JL__Lij i*!jjJ! j ^Lu-aJI j 4__.!j3J! j<^3 4_2_l_)jJ! __Ll_lSLI! j j __L_L__I 

._)l<_a^! «G_Lj __L_ (Ja_J! j 4jlr 4___)L>J,! 

(jia^-sJI *_s>?J (Double helix) ^j-ij-U __jj>_>-l c-^j-ill 1____>j Lajjc - ULc ^ ,,. q a> 
^-jj^-sJ! _>_L_^! 4_l_!j_ __J! ^Ls-ufe^l (>_>iJI jLLaj iLjjJI JjZLkll ^jj-up! 

dil — j in" (Jj — sL-Lj — >JLj fi^-*- "ill <3i>^ <>JL}J — *• 

,(Cloning) i^^-pJI ^1 ...r. (Recombinant DNA) 

3_La _ylr (_^j_L_>o iLuljj <t]j_*_a 4_p- Cjl_i_L_i ^Lljl __]| _J-Jj 4_uljjJI 4 , ■<■ > * j II (j- 0 ljuJL>- 
. 4__oj 1 jj^j t__4J V j->»T <j-« 4_tcLu-i> iLajjJaj 1 jj'^ olio I (LjjJI) 4_uljj 

^j_23 jpJI (Restriction enzymes) j^j^^^I oUjjil t-aLA^I Sjjjj UjJI s^UI 

j«j ,4_uljjJI jjb LijJI (_^jjjJI ^ya ^ >JI (jl »1 oUll , ii ulI^I LaJLi^. ^jVt 5j^Ut CjIJlJJ 

A , „j Atlj , „tl ^jL>J| l ya \ 0 AJLseJ ^jljiILoJ ^jUaJj ■"■ L^jbj ,^^1— c_»-i5Lll 4 . j ^3 JljJljso 
(j-LaLiiLlI (J^al£jb ^j-LuJ^/l ^^j^J j-ij^l 4l-alSJlil ^jjJLjjJ I J g Ij^tl (Ji^ljJl ^jjs 1 -\ gla 

^5 4-Ll-«— a JaLaJ lLILLAj nj_jjJL>JI (J^ ,", (jUa-J^ uJI ^jljUb JLj>-Ljj t(j-lmj) " j , ,. tl jja (j-u I j^>J I j 
j<^LreTLll 4JLalSLII CllLajU U (J^^tJ i l^jj <"< J^J i^j^>-^Ll LgJLa ^ ^ flj I" (^_LaJj_cuJI ^JLA 

1 j uaj ' Lglc I A"j 1 j I n -»■ a (jPi! ,4j_jj_>JI CjLojJjlXI JJL>o LkjjJLi (jPi! Cj1_Ljjjj_lII «.1_u 

tillj ulc |j .4 A 1~ t I d AM U> 4_o1_l£j (jr^' dplSJI <jiJ^ (jj-^i ^_'l j 'H (jr^ (_>^*j 

ol <>K LjjJI i r„ ^7^4^ j>^!-^' j-SJI ^-jLjj (^yjk j) 4_uljjJI n M.tl j1j_ljI i— al uuSl 

(j-a (j^>iJl (j^l^Jl ^^H 5 " (Jjj ' " a iJaj flJe^a ^jJ ^3 4_ulj_jJI diLaj)! « U L^J^L>> (j-a ^jj-itj (J^j>-j 
(J^ CjLojI « a (3^°' l -^-l-lj- 1 J . i>j A ,", tl i^JIj jj-aj lLL^j (dil_L_>JI (j^J iCjLoJLI ^j^^- CjLu^I 
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2006 jJDJiu] -jjgtfl 3 5 limll 2 JinJI 



(up Qjgj . . . ojqjuJI opiJIg aiiljgll amiigJI 



(j-o Lj-xle J[g uaj»JI j I i LiLa-*-a fl .".H <>Juk jli^J d)^ 0 ' (*-• ^fL/L^ 43!j_iiu 4_a^>j3 Juli (j-L*- 

a .". I j j j"j" SjLcI qs3 iCjLujj_j_iJ! ^j-* (jt-^- jl '(jr-*" dpL^ O" 0 LjJ! ij *» " • 

. 4_u!jjJ! 4j>.!j^>J! CjLlL>ju 
5j a-LJI jl ^ ^ ae ill CjLajj_il 1 j * j ' <j-aj id)L*jj_i^! (jr^J 4_i_iLiLJt 3jj_jJt Ci»l ~»» ^3 

(JjLuj (Jj! jij cJLje-g (jpJI • L^j-t^-j 4 j i n^v t tl ^ i ii itl cjLajjjIj d i ^> i y\ 4. " 1 1 jJ^^J! cjL«jj_i!j 

j_3e^». (Jj-^>- J j Laj 1 1 IjUfe JjJ-ij .(j-L*_a i_3jLjfc ^1 (Jj_<^3j_Lt (J-al£jL-a JaJaJe a 4_u!jjJ! S^LU 
CjLJ_a_*JI SJljLo (jylc 4_jjIjjJ! 3jLi! j-j-^j p 3 a j ' <-JShL)J-^ u' (jt-^J l '^- £ j- 1 (j^ 0 ^i>^ ^ijl} 
jwL»lJ I gHe Lxo J>L*Jj 4_Ll*_« j-LalJLa L#j-!| ' si uaJ jl I (j i a i_3 Ju>o cii-pe-i < Lc jj j La^ LjAJjLiJj 

^aj)lr j uaal *_^a ol >ij| j-<kj • • • (j *J >«Jl «t-."tl t ^ n uj La j^fcj i3 JljJlj>- 4 ajjla.) 1 gjl j 

(j-a J 1^ i~i I Cj I J "i i ii I ( jr 5 <l " i j a J uaJeJu 1 4 j t's> LX ! 4i_tlaJ I >a 2 » 1 1 (J}L>. jj 1 j" 1 j j t j j 1 1 ! 
La J£ 

. o|j AUtl Cj! Ju^L-ul j ^ as J i—ilieljVL^ 4^1^ ^ji-Vl 4jjjl 7i~]\ 3_>^-" 4lLi£.f 
4_i_>J! diLolSLI! ^jl i ii t^l (_UiL»j «.JlJ JuLa jiljilu! IjJ-J^ Ijj taj 4j_j_l>J! 4— JjLSulJ I Clijjlaj Jl^J 
jij C^jp. itLiJjLj>J! LfcjjJaj ^1 (jVI (jl ^1 4jJLlL2J1I! ^jJaJLi 4-ir i nlj 4 jalf jjjijjjI ^Ir 

1 glaj j| Cj1_Ljj>J! «t-." i \^Jl3 4^jJ! CliLvj^ (j 4_pJ! CjLLjISLI! j_a ^jl i gjVI (JjsLtJ 

(Jj SJI i fl i a ~ * a J-La ^ ^ 3h i ^j^jJ! 4 1SI gJI 4 j o U II CjljLjso^l Cc«-iJaj Jl^j .j_j>-T ^1 (j5L? jj-a 
j^jVl oLLJJ! tjj^ijjjJI dLb CliLJT tiiJjuCj i4_uljjj| SjUI 4jljjL i_sLAj^I t^iaiej Lo_i-3 (^uaUl 
jjt^>" dlLal mi"^^?! oJLA ^Jb Cjjjs- i^^LsJ! L^aj_^_a ^1 J i a ~ 1 4\jj_i_>iJ ! 4_l12JLI! jjt^-" 
AjIaJI (3jLSj>. j_a (J^aLtjJ! ^J-^ 3 U-° J^H^' <jt^ L^J^ 1 ^ JtH^ (jr-'i cta^l i4j!jjJ! ^jL. (JjfcJUa 
c-txILijjV! jjlaj LiUjlSj ^ rVj r>fj Y,J r ') t« 1 a i»ju-C.j ^j! j_pJ!j diLiil!)) (^LTE-a 4 ji nLmVl 

4_l12JLI! jj-^li !j_jj>.| j-«3! 4 allL>J,l I gjVI ~»- a I 4jj_i_>J! A j ! S " [| ^£ 4-^a Jlir "i i ii U 4_p_x_iJ! 

S a . i 1 1 4j_aaj>J! 

^fl d a Usl , ", a jIjT 1 j 1 CiJ^-i-i-a |j 4jjj_>JI 4ol2uJ I diVL^c-aj CliUaLij Cm i"i" j Ci« i uj| ij^lj 

.*JL*JI cTjLjJiI i^>"i^I 

J iXAtl L^J ^jl^ (^pJ! 4j aUtl CjljjjJI jl CliLal Mil's ^? I j«_ikl — (jyj-aj J-jLu — (jj Jj La_i^j 
jjlajJI i_dJj (_Lua_Aj Ctlfl>] (jy^' CjIjLsoVI ' LiUjLSj 4_uljjJI <J . ... i ' j tl jjt^"j I in i a 

tJLUI SjLjtaJ OjI^ (jl Juu 
Cj^^Lijj <jV (j^a- ^ "i 1 1 i—ljLso (((JjLLa (jLbjj jjj!£j^j>.» t^gjl in a itl <_ukljJI |_£j^>.| : \AH 

d J j 1 1 a *~ 1 (j- 1 ' I j S 1 1 (j-a 4^.j_a-^a ^Jl (Jj^sjjj i4_ul_LLa A us (_Uv>iJ ^ll! «.^?jl_iJI CjLu ^ya 
. j i"i m pi 4jjLso ^jLu (jSUj i4_l>JI CjLuI£UI 4_lILHXI (JLp^VI j-a£. A i^«tl CjjIjj 
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diije ojgj . . . ojqjuJI oiiMllg oiiljgJI aimi^ll ioobmmi-m^i^^ 

. d) La j < ii j^a j)j£L] ! ^Ir ^23 

«Biotechnologie>M<4_^^ >:H JI 4 j ;5 ~ t l» ^o-ltil glk^m ^/V! 3>-9-U j_4k:\MA 

.2LuUVl 4AiiL. 

4-)L)j S> CjI—oj i iij— aj)>-^ ^ Ir 3.}j^>-jJJ CjI ij -a-lt 4Jajj_j». Jjl ((^jLj^jj^a)) J_c I : \^YY 

. (Drosophila) M^j^jjjjJI jt.^UJ! 

Genetic ^Ij^l Jj^iJ! s j^Lk ^aLjr^ 

I ajufc . jlju Lq-j-a Lj-pfLJI ^ transformation 

.4ibjL>J! L^jjjj^j 4_u!jjJ! 
tj! jjuz c^i 4_ul j^il 4_^ju4J! (Science fictio) jLti*. 4_^ jjf cj j-Ai : \ <\yt 

.((^LuiLa. ^jjJ!)) t_uKJJ Brave new world u t ^\j^A jujl^ ^JLi» 
.«Molecular Biology* «4_uj>>J! L^y^U ^UJI ^l U . ^U j^li : \<\rA 
^^JLi 1 o ^iLje-il juu <Jj-x) tjULtJI 1 ^ « i>>j ^pJ! «(<u>jj (J^-I '^j-k- 1 : 

p i nLi (_3j-jij ^j^J i4j!jjJ! plrj 4j_j_i_>iJ! » 1— L-<a-L$Ll I ' " i La ij Ijj j i fl-j.II j— i_>J! ~j * c j 

.«(j-L>J! (Ja3» ^Jj «a ' 

.(j-Gjj-J! (j-a (j^ijjj (LljJI) J[^!L>J,! (_^j^jJjJ! (_^jjjJ! (j^i <j ->JI ^_ya CjLLo^JI 

((Chemical engineering 4_uL t _< i _- t <Ln 4_^jLL4J!» p^JjlJI ^ ,^t i J J? ^u, : > <\ia 

.«Molecular medicine t^j^ 1 t_ckJI»j 
3JM_^ ^ 4_u!jjJ! SjiLaU ^L^L^ LjjJI jjj j—^jj ^^j-jjk ^^ULiJI ^ J£ j^f : \ ^oy 

.(E.coli) ij^jZ LAj_iAjI Ljj_uSLJ! i /j'^j L 5jJ!«T2» ^-LajjpSljJ! 

1 jtl flUjLl 4_lL>J! ^ 4_u!jjJ! i^iLa^im (3^JG 4 j nj< t JUj-aj MJ^^" O^La-" l-SLAj^I : \ ^ \ 
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2*006 liS^l j 5 m 2 iidii ailjc ojgj • • • orf iipillg QiiljgJI diiiiioJI 

.cjUjj^jjjJI Sjx.L^«u ajMj jI^J I js, \2^i Lryj>J! mRNA /\ (Messenger) 

- p aj ^ «.!jJu Sjjj^o 4_t^>L>. ^LJal ^jljAa Li^L>- 

. (^gl i n"La (_)Iij_ijLiij £j_ijjj_u (JLijLa <J La i alj J 4_u!jjJ! Oj a uil\ jj-aj C^* 0 — 

.Ligase enzymes iajjJI ^U^l lisl && \ : \vw 

.Restriction enzyme 

. Recombinant DNA 
.qjjjj^oj^l £-Lul (j^. JjJj^uI! dr^JI oy>- Jjf J>£- : \ W" 

3jjJj>- (jJ-^J S-^^-"' f^J 

. Modem Biotechnology 4ibju>JI ^j-pJ! 4_iiziJ! - 

(j-Lj| j i-ujj1 aj jtJU jjj aj_& i Ljj j j£LJ! d La-mlj^ 4 _ r -ajT (j^^J^H (Jjl ^ ^->i 

.((Somatostatin 

.«E. coli LlL^AU L^uSLJI ^ ^j-j-q.JI qjJj^ojVl ^-Lul : \<WA 

. 4_u!jjJ! oj ei i~i 1 1 JLiJ^cjJ ^J-^ 3 *— ^' — 

.^jjIj^! 3jU! jUoI 2jLi! 
jjkj (Jl j j_ti> 1— ul j j >■ i_>-l— SJ tjl-^j ' d ^JL3 1 ""' ? ' ^ ^HL5-3-^ ^ mJLx^U ^-illa Jjl — 

.^yJj^jl (((jjj-l^JjJlj^!)) 

. (_3jj>j_L*JL) ^ a i ii s La JJ j^J (— 3j^>J! u i->»j _j^JL«J 1 ^ n (">>. (j-U j_o^>iJ! ^Lso : \ ^AV 

^1 1 ill i n"it I jj_i_4-jJ ! (jc 1 aj ' (J^jt-l! 4_u!jjJ! 3^m d A ^ 1 1 >« t Ijl (j njl j a i^jl^ p-o-t^> — 

.(PCR) 

.((Plant Molecular Biology 4_uLlU! ^ujj^J! L^jJj^!)) ^a-LtJI ^l U . ^U jj^> - 
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. (j^taaq. LiLJf 4 U , ,i Ijj DNA fingerprint 4_u_pJI a^itl c-al ^Vs l : \%\o 

. m^j, uu II j-a-LJI (jj^ajJb £}^>- (J^eJ LuljJ (Jjuta j_jj_!L». ^LHjl : \ ^A*\ 

,2LSLi^aVl ^UJLl ^ cp!-^ JjJj^ 3-xlf>JI ^IjiielxJ : \W 

. JaaJJ jjL>- Lu'jJ ^J-^' 4JLl9jJI oLIjISUIj diLiLlJ! 3_lU£. Jj! - 

.4_2jjjjjj jLtej ^h'jJ (Jj-*-° Jw^- 1 <j^^ <Jj' • ^ ^AA 

^ 4_kxJ J _ 1 Cystic fibrosis ^ II <j»JL"l]I <_p=>-a <_>£. Jjj-^il lt^JI J>c : 

. (j-d J^ (J llj I II ) l^^J I I 

CjLLljjJI (Jill ^.Lla-i Jjl pj<w^>" (j-a ^J Jj 'J ■ "JJ flj" ' " — 

.Gene therapy cijLl^jLj 4-uIjjJI <_p=1 j-*Vl £>L=. 4jIju - 
. Hunttington's disease 

. pllaj i nit 4jjLelj^l tdiLli^JI ^^L-u jj : 

.((j-ijjjjJ! jj^l» 4jlr (jll^ I (_p3!j^a^/!j diL^^U ^jLLa jjl ^Lijl — 
.^1 jjJ! jJL>J! ^n^tl £>L*]| : mo 
.^IjjJ! ^UAJ! JLeliJ ^>JI - 

■ p flj I 1 (_>iajjjjJ! i ta j Lti *"' If (J-«-»-i i^j-II «LL-aLie_Ll! SjJtJI Qj-aj-A * ' aaj — 

.4j-Lu->iJI 1_i^L>J! y>l jLa-"i nLi di jJjj [jLiI Jlj ^Ir ^'jj-^j D^tH 3 ^- =c -*-'J' ^1 1 ii i" i ill : \^*\ 
^Lljl (Jjj i ii U PHA (jo* Jlj-c- (j-a ^jj^- 1 d j'^~tlj y>jl « II J j » ^ i ^ g-il i ii : \ 

.^Lij^?l S^LjjJ E. coli (_g^?j^ 1 j ni^ j Mil Ljj_u£Li ^1 Ljj-LjSLiJI (j_a £jj (j^a ^" i n Ijj 

j -s~VI (Jl J i " i ill 4_j_oLj ^1 i ii i~ i nLi « ijr LIjJ)) 4_^-tJjl ^1 i ii i~ i ill (j_a Cjj qljj O^- 1 ! (l)^*- 1 — 

4jJajjj 4_iJ_iil3 (m^jG^ ^ i>> (j-a <L) J i u -v £ LlL>> 3|jj ^Lojl ^jl^ /j*c 4_uljjJI 

. 4-1 J il'K i nl (j_a Siji^La (2ljj tjj- 1 Lh°) 

y>l Jiir"! nLi 4_jSLjj-a^l SjL^tlll CjLi^?jU ^jjJlscJjjl Cjj_xj j\^-a (jr B 3^j_aJI (j-a (j^Jjl ^1 i u i~ i nl — 

. 1 j , ,. A \ cLuljjJI pi ^ l^JI (J^jso L^La ^ i n \ Jtj t^sell 4-lIjjsJI Li^lieJJ ^j j >< 1 1 J flJI 4-iISj 

p i nl I jjl'' Ij alia I ^1 i n i" i nl I J^-l >Q CjLjIjjjsJI ^jjjJlI sLj^j^al "4£j-uj Cj i\c I — 

Li}L>* a| J se " i "I Jjjj-Ls «4_ljIjjJI j ^Vl (J| J i " i n|» 4_j_L2j a|j se-Ii ml ) i-dJij} i«^j-L>>)) 

Priodial stem 

Sj La I j * ^ (J^>-1 jjj 4 Lal^ 4jj <~i \ CjLaj i^ij^ajj^ (J\aj>o ^jlj^S ^If (J j < a 1 1 — 

(j-u jj>- jl >- (j-a j-i»^l i a "" ^? CjL< J->^I (J-S-i La_c CjjI^ ^jl J_*-i i(j-L>- i all ^j- 0 

^^yjbj i ii )jJJ jLaJlj ((^^La)) j« <-u\ 4 j If lj_2 LLalj .jA^^?l ^If 
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^1 ((j^J-^L^rhLJ LaJl) J ^ I i^Vj-^J) o J LJ*-*" lP" O^- ^- UJ J-^ 1 LhPj^ 0 (J^^-° lJ^-I — 

Jj_c {y* <USUjj J^LUI cA-JJI ^ ua^ Jlj j_L2J! oLj b>U> Chloroplast c^Mjjj^K 

rbil - 

. Luljj LbjLkjf cJji£. oLsLj <3j>13 ^1 jjJI J-i^oiJI ^-bjj : 

.^LiJVI ^Jslj-a ' a LaSLlJ LpljJ (Jjbt-a j_u CjLu Jal i i~ i u| — 
Lilj" i n^LJI ^l^jl ^Ir SjJLaJ! 4J Luljj (JjiJlJL^ (jjaja CjLu ^IjjJ : Y • * * 
^yi^. 3jJ_2J! LgJ diLi-L^*. JLiol (3i>^ <^LJ '<jr«-*-^ -iLuaJU ^yj-ifc jJI ^L-^jj t Y« « \ 

1 n j t (j-oLJI « .^K i nj^a» I gZL>. I j (((J^s 4_xjtjJ! ^Lljlj j^.Li!j cjj-iSLi*JI ^j-u 4j>*jljJ,! — 

. I ^ j jjl-v. dl J-iSk-L«J I J^J->- £f^J-? ^"JJ (jjJLC SjJLflJ! 

.^jjl_i->J! Ll>- 4j ^-il 1 1 ii CjLu ^l^j! : Y * ' Y 

.£^-^1^ oj- 1 l)- 0 : Y * * V 

■ i glA^tlj 4j>*j1U (J^cjj JjVI £jj Jal i u i nl — 
. j_*JI jJ! jlJI a| Jiieli-uLl jL3 ^L^aTL^.! t Y * * t - 
.(oJLJI ^ t-JSj 3IaS Jjf ^1 i mm ml 

(jjj-JI SJM^oJ 4_u!jjJ! Siaj^kJI jIjl^I - 
4i^^a j i~i < ^ jJI 4_<-;e it ((Lilj m jj ^j! tLo^l J! (j^. i ^i i^iSJI : Y ' * o 

4_lj!jjJ! i~iI A i^I J ^ -»o 3-J-C Jua. Lj^I_j>- J^J^ (j- 0 '(-i^W '*-^i> J3 ^' Agl«JI 

. ^ i ii m i ii a i~i \ £yuj>- J-^t-o ^j-^*- ujJ 

. JljJljsJ! L >^i2j ^!^-»J LuljJ SJjLta Sjj t 

CjM'v in a (Jjw ^1 f SjjLJa 4_Ji!jjJ! 4 mjig tl jjf (jja (O-^-J^I (jr^- 

SJljJj SJljJLjsJ! 1 gjjj ilj <J a si A tl CjIjJLI i_j^j»JI CjIjIj_*Iu D' (j-* 2>J-i^ diLa^iej LilLuii 
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jLiijj! 4j>*j.S ^1 dil j m « 1 1 nil i La i "Ijl J_La 2j_u^ «L>-jJlJ CjUcj^?! Cj-oJlSj Cj-ijs- . 45-uJIj ^^IjJlI! 
:4 i ill i ii ->JI (JjI mil (j^a j-_lTiSL!I J-J-JJ (jr-^- 3 l -^-l-I^ i«4_uljjJI ^ i > * j 11 3jj3» ^j^- CjJJL_>JI 

' t _ 3 Jj Lo_i-3j • • • (_£_jj_>J I L^jLo! |_£JL«_) (Jjl i u a |j£j ■ I J e I agjvlj L_ujjL-3j 1_j^^L>- I 

:4_uljjJI <UJ i^tl CjV.Lsc^a 

: 0\x^\ OJfcJiCk) (l\ 

i4 jiitJI 3l_jJ ( jr 3 dll aj i-uj aj^SUI (j-a I YV ^If (jl ujjVI Ll^J >. CjLLj >JI t_ jJ 

dUsiAl^t I ^3 1 ^ j a Ijjj t_ttJj CjLuj^-JI oJUfej iCj1_Lujj_ij (_^jjjJI ( _pa^ >JI £yz 4_i^_a CjLaj^_ujjaj^£L]|j 
(j-a (J>al£l]| -1^-AJI (jJt^JJ i ^i .*.Ct ^J| (_£jJI CjLlpJI j_u_su lLs! ul) pt^~j icLulj^JI Sjlil (J^uk ^If 

Cil—ajl «U (j-ft^JJ .^$\ Jy^-ls (j^- Clij^JJ i Ljj jjj_^jJI_iil Cj1_Lj_>JI (_waju JU>*_j3j .Cjo_3cjjJI 4_lL>- 

i(3l_L^tiJ 4JUI 1 j j (jPJI j-jj^I jlh^' jlcIj^JI jjI^2) '^'jj^ 5j^_iiJI jjtn ^Abj^' 

ojy^s ^ 2_uljoJI S^UI {j^Z '(T) (>-aLu]l J (C) ^jjjj'ijmtl J (G) (>ul _^>JI J (A) (j-LujVI t^^-ibj 

(J^ I j ' s j ^'JJ 'OJJ-*- 1 ^ d alaJLl ^^IjjJI <_<jJij_jJ! Cj1_3^LL>"I ^ jr ifc ( °' CjLLljsJI d ^ 1 ^> i j 

^ J, 

1 flxajiJI ^Ir j ^a^/l (j-^ CjL^M^>"^I oJ-A 1 tijuaj ^ If J ■-•»■»■ < (J^laJI ^jl ^1 '.Cjjjjj LoLsj (_^ajejS< 

1 11 a ^^L-ii^j ijj-'^-M^-M j^j I ca> £-*-sej I JLiJLs- Lulj^j L^ejj—a ^jjSLjJ i< i^?l J J> -^^ 

.i—S^Li-u^/l j^^alSs (j-a ^1 n"i a (j^ljj 

J ^ C 1". it 1 ti" , „l 1 j il 'iA kJIiLLljsJI ^ ^ ua ' < a I in "i^l ^If j j ua 3 O^J J_l>^ cjI^J 

1 ^.j ij^JLtll (Jj^>> ^ Jlir" 1 n < i_^JlII ij j-LslHJ I j<sl»JI ^1 ^^^^aJ^L^^I O^e-iJI j]^a J^H-" (Jj- 5 ^- 1 

CjLuI LI uaS :(JiLa ^L>- L4J J-^o tj! 3-jJLlL2J1II j^-j ut 1 1 1 . cXaJI (JjLjjjj (^pil Cj^?L>JI 

rbtUI 2Ll^ ;,l 

LSLjj a I (J!i— a ^ a J 2 ~ 1 1 (JjjJI LiLIj ^ja- <ti J_La (^yJlj^s- (^yJI J uqj CjLL^JI I j ^ > 2 "' (j^JI 

CjLLj_>JI 4_o_i^j_i 1 La a >J Lbl >jl Li!l_LA ij\ (Jj .^^Lc^ (JjJjl^ 1 j al l ^- " , „l If L_uLLajj_ij 

I 'I usaII (j-a ^ 1 n *>JI ^j-^>- JL^J . ^LujjLaJI ollj^ll ^jJ j_jj^>VI <J -t L^aJ j^a (j-ulal j_oU 

.^^Lo" (JJj^ CjLLpJI ^ ^ ua ' ^al J-a-"i 1 11I If «.l_u 

SjLl>" 3j^3 i4j|jjJ| p| « I dj^j • t— »~ T 1 £jj_aJ| Jl>.| ^^yA ( TY ) dj^jiuJI cLuljjJI <J 1 ' * j tl 

(_y]| ^j- 0 3jij^>"j-a (jSi pJ '~'l fl ua (j^>>-!l (j^l-^JI (J -0 ^* 0 2j-iJL>> CjLLlj^ 4_bLti>l ^1 i_3JL^j 

Ji>" J I ' 'j e ^^Lj^I ) uaiL J ua 3| «Lluj>" t_^lj3 ^1 3 Ji 3^>- 4jjIj_jJI t—i^l^pJI jjLjso <j-L>" 
.4_lL^>JI 4_Laj^>JI 4^.Lu-i> SjLcl (_9£>ia ^Ij^^iJ 4-aL»JI C)l fljuaJI (j-Lujj>o jl 4_uljjJI 3^UI 
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(j-aj . 4jj in i tlj ^jjSLI! »1 a I * tl CjLjl^jjj CjIjjj^sj ut itl 4_uljjJI A mJo^JI CjjLl JL9j 

^IjjJ! (ciLkJ! ^jj-ii-a J^LCJI -1 j "*iVI 2 ^yJ! L^JLjJa ^ ^pll 4_uljjJI ^Mj-V! 

LfcJLsuj ...jj^>" 1 ail 4\jLa i_kJ| i n a ^ya 4j^ ut i tl dil_L_>J! i tajlj >■ p i nj (JJI in i tl 

g. 1— lSU I CjJlj*. La Jl_l_*-1 Jlj». ^l 4 i <"i < 4_ljIj_jJI < UlaVl jl^ ml ^l (Jj—^sjJI (jj 
i^tjl,„l t 1 ; q j fl Juj j i ii ^jj_iiiX! I jut (jl Jl^JJJ (j-aj .j— ual itl 1 i^JJ^' cli^-^?*-" SI 
jW^' ( *J a <jr* J-C-L-l^ U_a i^jilj 4_j»^jJI ^ 4_ul jjJI C1iL-lj>JIj ^j-A-lII 

I j Jj seJ O-aJ Sjj ^ J YVj ^ 4jj i!u J! 4 jjIjjJI 4 i J * j II (J> AJL CjI J_i J_2J .^^IjjJ! 

Cj^Ltie_a ^£ I JUa-l (Jlj La 3j^jJI ojufc dlljjtJLa (j- 0 I^JJ ^ lO"^ ll)' Lh° Cr^ J * L^jL3_ulaJj 

d A , „l Ajj 4_«51x-i La ^l 4j>*L>. 4j^ in ill CjLu_>JI (_LaL»JlII (jLs i La A 3 p jl al » aj »1 a I « tl 

.j^a^/l ^ajJ Ijl £JljJL_j 

: a_M\b^\)^\bduu&i\ [s) 

4_pljjJI diLa^LLi-VI 4_*jLlaj d a / _ic 4jJl_lLS_jJI 3-J ^»tL oLLlIII 4_u^j OJ^kl JlJjJ 

(_p3j_Ll 4-gjl muU dlLLiill tj\l '"'1 *j 7- j" (J-o-»-l jl 3 JljJl£. dll j) i i ii I i_lLiejJ^?lj ■ Oj j e (J^ (Ji»L 

3 > . I j I A " 1 1 t-. tl ijjub (jl (j-* f*^J^I ( _ r icj . A i^«tl i ^Ss Sj-j L-aJLa i_3l_Li^>l ^If (Jj_i^j_>JI 
(2>c (jl s&oJI ^yJL^. jj^.jljj.1 Oj^jwf JLa^ ij_L»_iiJI j jj^?l j ^-a-aJI ^ 3-LiJI <jJLc LeLl^f Oj^Jljf 
JLsc-a ^ ^IjjJI Ja-i o'"tl I JUfc JL£j .^jij-jJI L^Lu^j ^L-*^' <-3l_L<^>^l jj-a J-J-J-^ -iJ-C 

4 A I" 4- a 4_la-l_lL CjLo_i j_a ^J^LlII ^Ir 4jJLjiS_ltl (Jj_j^L>J,I 3jJL£ ^Ir »l ua-2JI ^1 4_cljjJI 
JLLa «Lt£.lj|jJI (J-u-aLr a 1 1 ^^IjjJI ^jjjJI (j-a aVO ^l^s^ in i tl Caj, < a se 3 i4_ul_LLa j^aj i_3jjJij 

^yic LilLi-jfe tjLs '. Jljlj J « "i i aJ j<sJ 4ijLli 4_ul_j_j ^l_jjl_i (_La_x_j ^JL*J! ^jl (j-a j*^.jj| ^Ir j 

d I i^ A aj 4_ulj_iJI S -tj Atl <Ll!Lc 4-ul ^"i i hVI 4^!j-AJ! (j-a ^jj i_kt I 4jL*j^Li (j-a ji^l (J-9^M 
4_ajLa j tali S3 C^xjs- i4_JLa_iiiJI LCjj._a| LaLaj S tj j -»■ a 1 j iCt i4 T i_Lu^Ltl l£ljj_-a| tjl JlL 

j-lLi^> J_L ^Lxa^ i Lfcj-t£. j ^Lajj f-_3J^_3 '"<! j ■>> ^ -v- (^ya 4jljL!uJI jLiIltl ^jyic L^b d^lj A tl 
4 « i i ii (JjL«3 CjLLjjJI ^j-a ^_lj->' JU>"j3 4_iSLjj^a^?l K i aV I 4j^?j 4JLa>l i u a (_Laj «jj_U)) (JlLa 

i>Lcj_j j taj Lj ^LLb LuLij Lc "i i ii a 4K Mi^a t 1 j K 3Jlj*_jJLI CjLVjJI La i_aL_!Lji3l 

i Jljlj <J A .^."iC a > j r- LiJ Cj I ^^a l_Lt 4_»_j_ilaJ I 4.JLi_itJ La_a ^ja-«J I lijbj . iJj-a-jJLuj-ij 
^l^jVl ^ U^a jjJUx^a JJl^. VI tj^l (_j.II 4jj_ii_jJI ^LjlL 4._aJL^ ^ ^JLjso V 

4_uljjJI Jjlji.1 jLjijL ^4 inj La jf ljufe ^Jjilll (jl J S-fl J^v uiJ 0_ljs- i4_3jj._»i,l 4_ul_iJLtl 

.4£.ljjJL ^^-^ 
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(jl (j « j JaJI (j-° i4jjJ_>J1 4_i-a-L*J I Cj^?L>J,I (jP-^u (jy^ ^-jj. i ii tlj J-&jJU jj tali 1 1 

Jjj^jLx-a jjjfl 4 A I" A. t I CjLjLlIJ! 4_uj..j <La Jlir "i i u U 4j Jl-lLSHJ I i_*_l!L-u^Mj < j ftl aJLl j.-lJljj 
4jj_l!I CjLj1_i-LJI (^jljL^e-i ^La-j-A^U 3jj_*Jlj 4_L)j CjLjLu jl 3jj La.C J CjLjLijj 4_^1_3j 

jui>l_*JU ( Jr 3 (jVI 4jjL_>J! cjLx_i^M p b. « a cii-lj»- t Lj-La-a >■ j 1 j LS i j L-^jjLcj Jjj-^i 

i^Ljj^l 3 A ^ 1 i>. a ^Ir SjjLSJI jjIljJIj cjLjL_iJLI! (j_a *jijjl>. ^Jjjl ^L^j (jA^ t — 'l^-'-i-^tlj 

4 , ... I ' j tl i n | ^al Ji_jr~i niLi LilJij i4_LL>J,l 4_jJLljJI i_fl jjJaJJ 4_uj_iij 0-3jJ I ^^Ss <UjMIIj 

4-^1 '^">lj I J * a ^lal 2 a i_3jL^e_i 5^ i"il— i^a j j c j\ 5^ i"il_ i_a Sjj < a ) 4_uljjJI 4 luJlI^JI (j ^jj """^ 

j>l JLa- "i i ii ^jJu i^j-i-l ^JaLl>s 

jujl*. <>L>ol j-Aj -(3^ Cy* 2jj^>"j-a <j^Li '"'^ 0-^3 4al_ti>^ 4j>*mi ^j^^/l cjLoISLLI 

4£jLo-j^jj_lI!j 4-jJuj_->iJI 4jIjjJI : JlLa SJl£. aj flail 4_^_ljj jj I j" 4jbJL->JI 4jIjjJI p\c 

^jti' a p I < II I Jufc 4 a j a jwC^-Je *"j . I Aj-j C j 4_a- i u <VI 4-cljjj (JIiLlIIIj 4j_j_i_>iJI » 1— i_a-iSLl I j 
^fl 4_)j-C.j^a 4_p* CjLIjL^ ( jr 3 J i ii -xl! iSj^LLii! 4_uIjjJI p la III (j-a Jl5> mi I 4_c.Lij^> ( Jr 3 4 J a i n"tl 

. 4_Lal*JI ^Ij^Vl ^ j£j (Joalalll 
i LuLp" Us~^t ^j^s <J t^-^t J£! 1 j"l jti « a jjlxJJj i4_LiLc 4 K in a L^jLseJl jJU^'j 4_c!jjJ! (jl 
JUL.) (^jSLI n La flfl 3j 'I ual^l 4 K in a L^j| « j I 1 JJLu JL5 j iOJj>- LbJUijj JjL^J! t^gj in j 1 1 jj Laj 1 1 J 
^Ir CjLlIJ! J!j La_3 i JLs^lj (jT 4_j_c.l_a_ljsJ j 4_l1_uj 4_i_4_lj>" 4 K in a 1 j «| i ?i .'i. "C > 4 , nlj jJI 
j tss c j| 4_c LLi^jJ I j r ^JJ Jj -a- "it I (j^. Jl_ oj La J£^ ^jlj t{j\ LajVI i>L_>iJ >j j «JL I 4-jLir i n 

4_u!j_lj»J! l_i^L>J! ^Ij^ ~ i .ii (j^- N ctab iSj_j_aJ»J! j! Lj^-LTiSLiJI ^j^" < "I (3-* j" 1 ^ I j j • •• 1 1 

£ya ^1 S_j>. jj) ; JLSj 1 a 1 flJj-kJI (j-a-3 .^Ljj^! p Je j 4_c!jjJ! dil iiLaj_a ^1 jJajLllj ciLIjij 

(j-a (jj jl a V * * ^Ir (_gj_!l^tj (j! (jSLaj i JLj>^!j jLjSLa 4_IL>-I i u a (ryC) i^lj-II CjLu jl j! JjL>J! 
^ylajQ (jl (jSLi joJ Llifc (j-^J • (j " o '"'^1 J^J^ 3 " O^J^^ jl i a ^ ta£ Jj A i j|jLa_a J-A_J ijjJLjsJI 

. »1 a I » II < i-iL>> (j^a ^LojjkLi Luljj CliLijJI 4_u Juuk 

( Jy jJI ^J^l - |j Sjjilll ( jr A 1 g . ..(J-GjjjJ (^Ij-ijsJI ^Llj^l dl^?L^a Oj^>j_»3 JLflJ 

Sjjilll j^J i^^l j J -vJI ^LjJ^I j_i^>l_t£. (j-> i ii 'ao j^j^Ss 4.1 Jl_lLS_jJI JjI i njJI ^lj-jr~ ml Cjj A , „| 

4_^JlI^JLj t-Sj-JLJ L«_i-3 4_lj>JI S^UI ^a (juljJI J>aL*Ji]l ^^lc CIiJl^Ic.1 j^lJI :4_uLiJI - Ij A.tl 
«J j uaj se 4 j r Llll olj ■>»-»■". ..t I ^Lljlj ^Llj^l 3jLjj_i 4_«-i>L>JI CjLLl^JI S^Ltis^ 4_uljjJI 

,( Y ') Llll a <nVl (>LL^elI 4_uljjJI S^ajJIj o'^rP 1 ^ 
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: cAiftSi) 0^?}\ OlBUfcH [ &\ 

JlLo JU>*Ij J-JLe ^j—uj j-AJ («-! 'LjI (j^a jcjLj-JI ^If j 3 se Jl ( JLseiaJlj diLjj ut 2Jlj 4— l3J t^aJI 
JlI Ju>- j i ^> -»-"... a ) ♦ ♦ ♦ ^ya J-J^l (Jja- i ii jJLa . (JL>J,! ! JLA (jfu frJUa ^aJLaJ Jj* ' 4jLa i Lj-Jjl Jl) 
ijJl a i n^/l 4_ujJjJ 4_j_jj^>iJ! 4j!jjJ! ^ Ir Jj^ j^." 1 ' '"• 2 2 so |_£j^>*l CiLbl ui "i ^Ij j iVi ^JLLaj 

i_£jj>*I ^^Lalj SjLxIlX! CjLi^jJIj ^jLiLJIj ^jj^-iJI 4j^^e_iJ! <1j_j-l>JI diLtl2lll cjL^j^? 

(jr £.ljjJlj f_clixaJlj i La II (JL^J,! 1 gj 3 si flj i 1 '"'1 i "jjj j*tl j CjLji La^Jlj Lj^_ljSLlI! (JlLa 

^j-a ^Ij-il (_>Aj ' ^L^jl (JL>J,I Ijub cjljl_>o^M ^j- 0 J-ij_»J! (J« jJLi j 2 i jJsj . ijr l_i_Ll!j 

Q^-iajJbj (j-dj; i ii t^l ^j^aj-ik (JZLol ^— i-SLa-nJI «Lcl_L^> ^3 O^a JLa- ~i i nl^ Lulj^j 4 i u J 't£ U Ljj_ljSLlI! 

£^-i jU - >tJ -^J- 1 *-^ J-*- 1 C 4 -^ Lai . (_p3lj_-a^?l Juis «Lcl_La 4 un 'v" jl K 'I ui C Vl Cj|jL_Lii sj -t caJI 

'"'1 aJaJI (JjLa-a Lt-ualjJLa flj JLa-a 

Cjjjj 4_i^>Lj>. ^Ij-il ^Lljl (3^-°l N "' 1 3 'J^lj LA- 1 »Lo-ltJI (_>"J^>J <- ' « 1" (jpJ' 4_jJaj^jiJI 
^* ua Luljj jj_jj>o «.L«JjlII ^-> tJ I ^ ^ 'LjJ (Jj-^ (jj^ Sj^Ia U CjjjjJIj ^oj-a- i~i~tl 

(_px*jJ I j J i ^> a Luljj 4_tjjJLt4il CliLjl-Lill Ci--^-Li-a I LiLIji^ - r 1 1) 1 <a II 4jI Jj" i n^Li lLIj~i i k^LlJI 

2r \ ,^tl JLa-" i n" (jr lll i4j-i>L>JI SjLj^lLsJI dllj CjLaJijj^l 

aitJi JjaIj sjLcJ 

L^jL^V LjjIjj cjLLjJI (jP^.LJI JLjJII Ijla ^Phytoremediation) 

i~il A i^»tl JJlju 1 ol"i a Lk j-aj j3 Gj (j| ^jj-S j! 4j_pJI ^^-a CjI!i_jHI ^Jl i/»m . ..I /_ic SjJLaJI 

.^ Y ^ 1 4_Lfljjj sUiuJI Cjljjlil (Jl lguu ' "I 1 ua 'I Lj^al J-jr"n n^? CjLij^^ j al t «LuljjJI 
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1 4_p- jJ j_l->J I (. < i nljij-tl jl ja-sc^J I 1 taa a •»■ a jl L» liaJLa (j^-^l (j-jL5L!l 4^>j lj_3l jl <LuaJaLj 
1 4j3_lL^o^Lj (fossil) ^ Aj^I^Ij .i±uJ^>JI (jL^I j j ^ Jj^ LiUjj 

^-ir ~ i ii \ mi (jylc (jllaj O-iL^ Jl9j asc IB ^^jJlslaj foSCfC t _ 3 -Lj3^U! J* aJI (j-a <J aj ^ 
(jP^*- (Jl q «" < nVI I JUfc jLuj i l_JjJe_<-£5 J I LuJUt-a j I i>i f J^-C. J I Ljmj <>i f (jl^ «.! j_<-u i(_p3j^l 

>j ^yj lull j^Jljl 

(JSLl SljjJIj '5ljJJ ^aj^Ll j) ~i J i ii {_yz 4 jl (J^ i LlMS. ^_ya l_jJl_ILl 4_LJ»i]l CjLIjLSU! p i n 

4_iLk!! J-4J>o L»£ LjjJ! SjjjJJI 4_u!jji! 3^U! 1 ^l^l JUj ■ «^ 1 1 <aj (jo- 

S^Lilj - &\ j •»■ ■ i " II jl « Lij jijj_£j_l_LU » (jr a ^j-i^l «l_u!jj 2jLa SljjJ! ^jLj». ^j^Lij" j mtl 
^pJI 4_L^_L^aJ! jf S^UI ^ Ancient DNA 4_«jJl2JI j! 4j>Aj>JI 3_u!jjJI 

i ii fl" ^J-i r " i n" j . 4_uLjj j I 4_ul J-;P>- J I 4jj_iIiJ «.! CjLj^Aj>J! (j-a (j^il'V "i i n" 
^jjLjJI ^If »j uaJl »1_SJI (J^-l (j-° '-^-J^J 'Lr^i}" 5 " ' "I (_?l f ^ ^H^^J^' CjIjl>-^I jl 

4_u!jjJ! S^U! Jlj^. (JL^=-a j-tiu oj^j (JjI (jl j_£jJLi jjju>J!j i<_p3j^l (^yic SL^til (^^jJ^-uJI 

SjUJLc d A I" -^.t I BLljsJ! (^jjvljj 4_u!jjJ! ^ uJ * j^l dll 2 j ilaj (j! 
(Jj j 1 11 If 1 j ua-«J JjJ-i d>^J l ( To J vi J vv ) I i^«^. j^jSLa-i 4£.jjILaj 

4J_iJlj ^JI^-i^J! £;Lij)Mj ^IjjJIj ^IjjJIj ^La^a uJaju (^^-a j 1^ ^t l JLiU! 

^gj" 1 all ^If ^^taaae uoll (_5>^ ^ J J .'^ J LaJ ^1 4_uljjJI sL-uJU^ll CjLllSj j-u£UI jjt-."tl . 

in i tl 3Ljl_»_aj ^] ' ^j-^ sellJ ^"^^ Cj1_Ll>JL) ^^l_»JI (JLx-a 4_uljjJI ^ i > * j 11 J-ir ~ i nl . 

.«LcLlXI (_p3lj_a|j (jUa^ i n tl ^Jj-il * ' d J i^>«~ , ,.t I sLuljjJI (_p3lj^a^/l (j-o 

(_^ajje ^ 1 j ^ I ) se " i Luljj 4 i aJ LgJLl di LLpjj_iJ I j (JLi^j—a^/lj CjL^jj-i^l ^L^jl - 

Lr^ J j .' ^ ^j-^-^ ^ j_o — 4_ljIjjJI j j e J 4_uljjJI (_p3lj_-a^l (j-o j-j_iiSLII jj- 0 «JI_J 4jL^jJIj 

. 1 j~^"i*il ' tuJI^J 
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La^a (jl i ii t^U 1 ■ | (JJL) ^ i i n"i t ^jyii" 4j^ in i tl Cj1_Ll>J! t^yzji ' (J-a^so CjLjl^-p- £^jl - 

.j mjtl !^ r I uaX VI (Jjjj 4 K in a (Jj>* ^Ir JL£,1 i aJ 

^^Aaj »1 <>> nt l ! >-^<-£ J-cL-l.uJ jJa La_a ^ ^j ) tM I ^l_aM rLil - 

j-a (_^J_iSU! i <1 j'tVI Jixis rOJt-La I C (_£jH->J,l jj-U (Jj-a (Jl A It VI ( ,j .^»" ( jy jJI (_palj_-aVI 

J <^ pj« Laj 1 1 ^.J^r~ i n" ^yjJ! (_)-ala LLajJ I jl ((( !)) 

(Jj_i^j_>J! j£L«-) (jr-^ d a gJLl (JljLLuaj—iJI (jiaJ ' ^L^jJ 4_jjljaJI d i a 1 1 j II O-a Jl^t- "i ml . 

j-a CjLLuaj-iJI oJUfc j£. 4-tjj mil CjLLpJI Jljx. ^jl^ j£. i_dJjj ' d J *J .t-.ll 1 <Vj si a j^a 1 1^ 

i_dJ3 4JlLa| j-oj ' I j * a CjLla^ ^Lu^? 4jo.l». Cj^LcLi^ L^-lTiSLiJI ^1 J-jr" < el j<u 4j^ m \ Li^li*. 

»l J jt l j»J-II LjM-^>- (jr^ ^JL- ffcLu U (^1 ^J-tl Lj}L>J j_a-Ltl CliLUAla ,_>Aji_) 

^^Lc jl '(*JjH (jy^-l « (SlVI jl jl— a_ l£]l £^L*lt 4-J?E_l-!ij jl jjU^I (_p3J_a_) 4_)1_1^>^I 4-J?E_Ljij 

. (jr oJa-»J I ^Litlll (Jjjj oLjJ aX ^Ir Sjicl mall jl L^a_uVI (_p3lj~a| 
I 'J'-"*" (jPJI d J ' "JUJ ^ (_pslj_aVI ^^Lc 4-al Jiir" i jaj_^9j_jj^ I j-a <J A I" ^- a ^l^jj - 

.^LljJI (_^JljSLII i . >1 j"IVI CjL-u«j_i3 (JlLa jl i n'^l 
JLlC 4_al_2JI j-u^ ^^l_C ^5 ^> JLa-~ i a 1 1 ^j_a-iJ! {j^jzj-tb . 
^\ JLa-~ i nl C-tcLlU i^->j-itJ (jjJ (j-a i nil lj} ju2j^a ^^LjlI (_^j_iii_JI (j-dj i a lV I ^j^aj-A ^^-^i - 

L«_4 itfJLtia LxcLLa N C I flJ in i II p i n ->JI tjj^Ll (jl (j-^*- 1 j-II J_t-->JI i " iVl 

4 j i nl i n->JI (- if Lea (_y3Jt '1 (j ta 1 1 
^ajj ^ajJI Jlj^jjjijJaSLII 4nni ,J-^J^*^"' ^,1^ J-aJU (j-Gjj_i ^If pl^l ^t-.tl ^aj ^Lul . 

jl ^j-a ^If (_^aILxJ j-^JI (j-a ^_aJ ^Lj-ll ^,1^ « ijLxJiJI ^^j-seJ I ^ 3 .^ajLbjJI (_p3j_a ^JL»_l ^LAjJI ^j- 0 

.^j^-i^lSUI SjLa ^If ^? (j^JI (j-a ^aj ^Lul ^1 A^Lua^Li ^jl ii nVI (j-uj i aJ Lj_pSLiJ SjLj^a 

«.Lul O-jjJI (^ya j— lTiSkJI <aj ^ i ^? (jpJI (j-ola LLa_iJ I (j-a ^_oj ^Ljj^? ■ 'jl ■»- ill (jjaa ' 4JL^>l_a_a . 

. 4 i a m tl i _ys\j^a\ (j-a 4jL9jJJ dlljij I a j -j j >< ' 

4^aj^LIIj 4_ij-lll ^JLHtH-^ ^JLjILII 4_2_l£JlII diLolSLII (j-a SJljJLjv (_al_Lt^>l Jal ixj i ill . 

. 4jjIj-xj^jJI (jr ii>ljVI ^\l i . ..V 
3jlj^>JI CjL>-jJj I aLgjael! 2 ajl St I CjLjLi_LJ! j-a 3jJjL>- (_al_L^>! ^Lul (j, If (-JjLsejJI ^j^stJ . 

. ( TV ) a_a5Mii 5_jS.LUI cfl jjAJl j a^ujl 

oLjI—lIII j-a ^1 jjV 4_uIjjJI pi fl-L^JI (_^a « ) j_u_i-j 4_uljjJI <J . ... i i j tl qLjjLSj ^ jLir "i i n" . 
4_jJLc 4_l>-LuI 3*La^ CjI j CjLjl_Litl j-a SJljJljw i_aLu-i>l ^If J[a i^t-^tl l-SJl^j 4_tcljjJI (J-ij-£> L>J, I j 

.3jjj>"jJLI ^IjjVLi 4jjLS-a (J_jlal 4_p^^l_j-i5 SjLaj 
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( j-a 2 II « all jljJJ ( j- a Lfclj-l^e-a S^Ljj 4 j r ljj.il (Jj_i^>Lj>J,I a « jj 4_xj|jLiJI ^ j all . 

- ^^jjj uall 4_ii-^a^l (^^La^^l jl Cj l_Lu J)j_l! I 
oLi-ll (jy^J ^-i>^' <_r^ £^-a^' j-tjSjJ 4 j i uj £-LdJjl (J^^cjj CjLjLlIII ^j-a *JUJLv ( al_Ij-£S I ^L^l - 

^j^l cj^UJ, 4jj_»JI tfLdl La_a j_x_lJ! e>\-Jua ^?-i^>- jl i L#j_>JL*_a J_*j t _ 7 - a- i^t lj ^jyd i '^1 1 

j i ii t_cL>iJ LjJsjI i_lL!j JlcI i oj i n Ls^ . <>LlU (_y^flJ 4 1S> i"i a (Jli ^3 1 i^«j i^>^. j-j^I 

. ^tajls fjj t~i i n" j dUs/vl > jJLua ' alSJij (jPil 4j>jm (^yj^ljVl J i nr 

cLl .Ml,,! . 

^1 4i)L^L) 41llU 4j^LU 4jjUj^JI CjIjUlJ.1 ^ JM^I JL^L^j La_a ^LlJIj 

. ( VA ) 4-aLujJI mi->JI CjI Ju-laJ j3Ljj V (J-u^sLsJLl <j-a ^tajj 

a i uJ (jP-I! '^ri-'-J' 4JL)J_t^5 4jj in ->JI CjIj_i_lU ^j-a ^Jj-H ^-^i fj [e SjLlJLC (-JjLjsO ^j-J5tJ . 
4JjLjt^aj 4_LC.IjjJI CjLb^LI 4_iisj^ajs 4_ujj£Li^a diLoL^ jj_a QjSjlj (jyjJIj 4jj_l->J! CjI JL_j_lILi 
(Jjljscj La_« 4_jjLo_iSLII di I J j j a 1 1 4 i n '<tl-La ~ j i^>" (j^J I J " J lc I b 2jLjj (^^jJu ^IjjJI L^_l_l^j3 

. Lg-a I JlielL-u I (^ylc QJ)I J Sj (j^-jlj-U 

. ( Y *) LbjjJLs^j L^Ijj-^I 4_tc jj i-dJ ji^j (j^J-II j'j-^Ij Aye.111 ^LUjI 

4_uljL»Jlj 4_i£.ljjJI ^Ij^SU 1 j" C Ijj t^aj (^l Llll a i "Vl (>a SjLjJb>- Cli^M-^ Jal j " ml . 
JjAUU 4jj_pJI 4jajLHI ^ L^_a|jiiel^l (^^Uj (^1 LllUmVl j>a ^j-^f ^_l>jf (j^II 4^L^^Li 

.SjLi^l 2L5UI ol3Lillj M Llc.Vlj ( >lj- a SU2lJSLlJI 4_xSUI 

flj 2 > \1 i^> " ^1 d ^ ti i 4_L>^IjlJIj 4_uIj_j_>JI 3jj_lILi 4_t^>L_>iJI j a-LlI Cj Ljj^aj_A ^L-J-il - 

4jj_lII (j^ajJLseJ ^If LfiljJ 4_^J_t4>a 4^j^^ CjLIjL^ ^LUjI ^Ir 4_uljjJI d , „.\', g\\ j^l , „" 

L>^J 03i>^' J j i n ^1 (jrilSj (Jjl ^Ir (jnj t" 4^t3J CjLijI^ LilLuii ^l"i a ^ i^ Y ^ d 1 1 CjliijUJ jj-a 
Lu^aJitj 4jJIjj ijJjjJLlII *Laj ^Ir 4ia^Lse^aJLl i_^j^s-l ij«j>.mi «.l_j^l 4_i_ajj J «" i aJ j<u 

J^lL*^ L^SUj LijIjj l 4_uUI dLp-Vlj liJU ^ jjijj ^1 aLi-alJ 4is^UI 4JL2UI ^mi ^ 
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La! 

c-^l Laj i "I !j£Libj .(JIj-jIiJ (j^JJ-i (j^Ii '^L)J-^ I gjjj fl 4_a^>*jJb 2 " 1 bj— liSLJL^ CjLxjL^ 
^jJj lju>. Sj>jJLca «Ljj>*jJj_u * I j Lj >< 4-uljjJI ^ m JlI^JLi Lj^lTiSLl!! 4-x^aj_) »1 ol « tl 

CjUcjJLoj (Jl a|j d)L>-LaJj 4ji^jj>. '"'I si .>> CjLjjLouSj CjLajj_)lj d) Ljj-aj-A j oLLujj_i 

jL£j_!l (_ ll^J ^_ya ^j^Lti! (j^lsclu ""j ijJjjjJLiJI CjLiilie^a ^Ir (J "'J «"j n-il j" i ii^LlII jj aJJ i4-Ljljl£. 
.^Lis 5j_il/l_i-a no i"it I »j) i^-> (J^jsoj tabJa ^J! '"'I il A'tl jJJjsoj i^_x_i]| *La ^jjs Lg-)iaj>iJj 

^jLlI! (jr JLLj>iJ! ^jjj^ki,! jiir" i uV L^J jjj^v ^? LusjJs iLiUju i4_uljjJI ^ ■ > * j tl cu^-Ha jlSJ 

jL«_j ^jJ-.* i jj jU> CjI mji i n"tl (J^ljlj CjLiJi-ul_a-itl ^alj-C.1 tit J Q JiJsj . 4 _ r jL_p»- , ^l £j_lL!I (j^- 

) ^AY ^»Lc LlLo* (jjst^a CjLu JIjI Jj-ilieJ liOp* LaJ^- J^H-" CjJl>- i<cljjJI (Jbe^a ^ aia 

dll i 1 1 n aj oL< all L^j_ajLlLaj L^ILo-lil L^p^ Cjl3LuJI /^ya u>C oJjLC O^jJI i_dJ3 JLloj 

. Jj>lJI j-ii iJiJiis oL5L£ ^lil (Recombinant DNA) 3_uljyi 3j>UI jL>^I s^L^)? 

CjUaljso -^l_>°J < J-«-^l Ui^J-^J LJ^3 1 J-^ 0 O^jjI «LulaJI olj ua all (JL=t<a ^j^J 

t^Ua^ 1 nit si i>> ^jj^ajJIj^lj i4jjL^_o_lUI L)M->>-!t ^jiJ^^ 4_lL«j i^ajJI 1 Laljs.ll 4 1 1 1 u a ^l_j-aj i^jJI 
■ ilj'tVI tjjliiil Jjj 1 11 (jjlc-) '~'l jlj alallj Lj^uSUIj ■**'! 1 "Jj^ tl ^ILuiLltl (_p3lj_o^U SjLc^a (JLo^alj 

(jr^J • ( Ljj^UL|_5 1 j 1 "jl <jljtlj « (jr ijj)) (jjj^-i^ (j-c (^l/Litl ^LijJI ^juSUI 

(J2jj t_4;ulj^?l j^Ss ' ■ j 1 a seJj iSJl)Jl>> j_L3LaCj ^Jl '^-^J*^ ,"."lt jJjL^j ^jUtlLtl (J^i «" 1 n^U (JaAJLi 

C^ajLja- "1 1 11I Ju£j .(j^U! jlj^jj J-«-iJI ^jljp j_o_Ltl Cjljj^aj_iii f\h ^jj 4_Jj_iil CjIjIj_lj>JI (j-LL>JI 
(J^_m in itl ^jUa^ 1 n tl (J^_x_J L'jjP'- jt I jLaJI (JlLo Lu-p>- 4Jj_slU Cl)ljlj_Lj»JI 

(JJ <} 1 1 n tl i "'I «a 1 11 ^j- 0 _J-4-i-tl CllLjj-ajjk Cj1_Ljj>. oJj-C t^^o intl ^Li^/I (Jl a tT^J .(_ ? -ll 1 n olt 
Jjjjso ^JJ' Jl^3 t 4g.LLuaJI JL^E-a ^ Lai .i_^jj-^?l SjjLtcjJI l1!Uiii^?I ^\^\ {_ya JJtC ^1 C^Lijj 1 La£j tl 
i«L>JL»-a <J j^l fl jj| L^aX-j Clil i 1 n -^-aj i^L^cjIjj ol 1 iXa ^-iilj i4j^£Lu CjUtHia ^1 1 i~n'i\\ ^^j>. 

1 ,tl -»-t-.tl -<~il * j al" j Atlj iitj^lil ^IjXIj 4_uljL»JI ^Ijilj 4_lLl>s^I (^^Loj^^I q^XJz- "i i alj 

(jLJ^I CjLxiLLaj n^/L>JI sLcLu-a CjLajjjjj ij_a-a^l 3jLiJL>> 4 a »t-> I ^Hir" 1 nl 1 a^ .«La_i3jJI 

. jj^mji &a yuji 
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bu\)$\m^\j}>\>&[~\) 

:u\^\Uj>[\\ 

I >■ (j-o I -ut-j lLs (Jj^cjjj (j^il CliLuLdL ^jl lojVI i ^"^ ' (<jJ 

4_j_cl_Lu3 Jij-k l)-^ j-J^f (Jj i4_L^>j_*i! 4_!Lj>JI (^jJI 4_pl_*JI 

IjjJj^ jj ^^L-u tiuj^ CjLLlj>JI 4^uJ_l^ J 1 "-*") SjjJ^. 4_ti>j^_« CliLijLS' JaLlu-uV 

3LtJ»J! j^ajdl Liajl 4-al J-ir" i nl (2)^4-1 ^jl i u SjLuill C1)^?L>J,I {_ya JL)J_*JI 4-al J-ir" i nl (3^°' 
oJUb ^-a-i ^s-J '<_p2lj— aM-S 4 I j i M U (Jj_cj JljJll><j i^j-^j i— k_^j£L!I IjLjfc gcla ' " 

. I j al , „ ^ il ^j^a 4_>oLlI! (JLlj^^U (_pajw«J^! iyL>il\ Ijla ti-ijjj cij-p- Lj—pSLil! ^^IjjJI i_£oj_>J,I 

i L$-i ■ s \~ "~<\ 4_i_>JI CjLuLdl y>l 1 »■*■ 1 4_ii>j_aJJ L^LLp* jjJuj j3l£jjjj Lj— liSLlII £j_icjJ La £_aj_^a 

^ jt j>J! ^LSUI f^jt < ta 2 a Ljj__jJI£LiJ ! o i n j tj . 4JL«_^L) ^«_j_>J, --^ la ' cii j « cjIjlj>.I ^ i « < Ijlaj 

1 L^-Ujj I j e I j ' I 1 a b se ^ ) Cj I j_iii_>J I i_)jLx-jJI cJ 0 <1i JJojS ii_)jLxJL!l oJLA (Jli-a ^> J-ir "1 1 u U 
^If SjjLaj 3^JL^t-a 4_ui>j_a CjLLl*. 4^Li>Li Luljj (Jj-»2 < -^p k - tjtj*iil i— 1 <i j 1 11 diLLtillj 

Lb! *^a ^ 

i_LJ9 (^IjjJ! (cSLWJI 4_<jij_<i 2 ajl s a cjjL^ (jy^i! cjLsVI jlA^L (Jjuti! (^yj^L^J! 

iSj^Ua 4jLo {_ya jJaj>>! gc. 1 1 SjL>^!j ^0 3 4_ljs* jl Sjuvlj Lj_p£Li ^j! Jjj flJI 4j-i3^L>"j i4JLiJlaj 

• *J (J '**' 2u < a La Jjtil^j 

— 3j_p^Vl dil j) 1 1 11 tl cQjLk ' ~ 1 1 Ij flS Oj flS (jPJI — 4_lj!jjJ! <LaJ i^ll jjJaj (J^l t~mil (^>SLaj j 
y> JLa-"i 1 n" ^jjt^»~ a 4-^-1 1 ill ^LljLi LiLIij .j_j_>J! «L>-jl J«"i 1 11" LaS^ Mill «L>^jl ^£ 

ijo^-i uaJI ^LsJl jl p j" >l 'V 4_i3j_c CjLcLo^>" J_ti> 4j>-jjj CjLLj_>J! I 9 

(j-a LLul^ Uj^>- joj>"L^3 (jy^>-I L^jil CjLujsJ! ( _^jaju sLaLiisLi 1 4_p> jJ^oojJ ! 1 a V I lLUj jj_ala3 [jj la ' 
(j^. 4-C.La^>* j^H*- 1 (jt-^' CjLLj_>J! «Lcj^_3t-a JljJljso (j-a »1 ol « 11 (3^ aJ '^^3 i^jl 1 u J 1 n->> 

(JjI 1 iij (j-^- ti"-=e_iJ! t_«j>"jj L«_4 ^^j-c j-jLLs Cjlj 4_a- 1 1 .ii ^Lljl (_LvL>J,! ^ 1 ^_l3 

.<uk. 

j" i ii a If (_LaLtjJ! (_^j_3c_l ( !J)j_j»iJI (j-a JljJi^ ^If (j^ajL^La Lul (3 J "' La Ji^Jjj 

Sal 2HJU (Jjjdl (j^- 1 JlJJ Mill '^11 (jr^-*-! Ij-Aj .«Cj1_Lij»JI _l La J-Aj iCjLLjjsJI 

(j^. j-la-Ll I ^ya » ' i la 2 3 L^jsJ I t^a ^ j j 2 *»- " 1 ^ a jla ^JLlj^ J-^ 5 " OJL) -16 ^ 0 J~!^ ' l -^J^LL-a^? 
j^lj_a (_L>-|j (J^jlJI £j< 1 flj 1 4 a i nL>- 4^_3j ^JjjJI j_oIL>ii,l j^)-* ^j^c Ji~ i u t La_« t^jl i a <^l <J scJL^jfl 
Cjj_x_l!! J_jr "i i n" ^j|j ttfj <>«" tjLujJ^M Lj ^jLu ^^l (Jj-j-ajU 4_uljjJI <J .... i 11 
^}l.c f^Js 4 a ibl i ii Uj - d J 1 ^* « " i a II (_p3lj—a^l di^Lij (^)-a 4jj in ill ^-^j I se ~ 1 3l^L$ 4_lLj_>JI 
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j_j_aj_l! 3|_! (jj __. (j! i4_» jL_>JI _Ij __M (>u}U. *! j_Ll! j_j__jjj 4_u!jjJ! _>_>lj_-a_M 

l*J_IL4_ -lj___I — j*_)jL_J! <>j_a — (jl____M (jl 4-uljjJ! S , „. i ', j tl __j._i-a_ j._iJ 

CjLjLij __-)l_>l «.!j__ 4-i->_l __Li_„„jM £-i-a_- (j-al_CJI _y_ljjjM (jjj.->J>l c-j La ) (j. 1 4_j i njjM 
<— '-J-* ! j_iJ ! j I 4_l_j->J ! p_il_ I (j I _J I i 43 L__ j-*.!- (____> j_t La_ 4_Ll_ J __ !__> L_i ^ I _li Lj I_j_<_=». ^ I 
4-C, jl__a ^c. j ' -> " 1 oL_ji._a_*_l 3j_jL_a (_-—C j3 (j! (j__a_) 3 A I" ^.t I 3L_j_>J! jj l_>J 4_jj!jjJ! 

4_uljjJI 4_>J j.^tiJ 

A t CjLLlj*. 4jMj! J I <Lij_r_j^aj 3jlijl>. 4j3Ijj A t CjL-Lp* 4_sL_bl j| 4-i_w j J jj_i J I 

(j-li-U 4-ljIjjJI <_jLjL£La)M JjJi-j3 ^J! a^L^jJ! <Js> -Hi J£ -4-ij_c. j_a j-j-c. 4_uIjj 
p AU VI j I jji] I ^Ic 1— ( j L-q. Jl_c I ji_alL*3 <_u!jjJ! 3 , „. i * j tl ^ i >. Lla i^jsJI 

(j_. Lj^ci (jlajVI «.L>-jl «.LaJ— J! t—ijjtj Ijl! -2 j » j, . ti tl 4-uljjJI jjLuaJjLj 3jj_»*jJJ 4j_Li->ij' I 
L$-i_a__iJ 4_lILvC (jy-Aj i L^-ilc < nVlj L#.*_ui->o p.3 i Li_aJL_,j W- 1 -^ S JljaI I I CjLuL— -Jl 

(JjLjW 4_lI_i_>- 4_jJL.jj._i_«! j._a_*l I jufc _>_>-» ull j._j_i_*_j . ( i0j iJ ) «__L_ T j_>JI 4___>j__» _L___JI 

^judl __ljj.__l JM-iIx_l 

- » j i La 1 1 ^jjjIj.j- p j A — [ jj_jl__>_'| ^jLSl^JI Ji^>i _j| < i__j 4j I _. _yj_jjj_j_j| ^j_i_JI 

3jL_>oj ^^ J i 4-L-4-1--1 1 ciil i ii i ii j-llj 'Lj-IjjlJI __L£j._IiJI 4_i ^j-^j ~« _)_iL_La j,_L__ _yi_. — 

_><_] j . ^jj j 1 i <-> I (J L_Li_i J I «. _^ j__ L_^_l_Laj 4j ' -tJL—L— j j I j_a ->— a— Ii __UI c_L_j_lUL 

0_v_bL__u ^Ull (JjjJ! __JI ^Llj-*! (j-a L^______ (j-a JJ-^*_ L-a IjjL-1 4_i_ljjJI (_jL_j.___II 

. 4 T i_a_>J I ^_ LivJ I 3 j m _X_aIj_j 

l_3^_JlILi a i aJ L_a i__J__ - « "oiljtl 4_ljj_1II - A U i 1 1 j_k -- 1 Atl 
(j-a J_iJ ill 4_i J-UJ (J-5J-*! _—_ij_Li jJI (_^j >JI 

__a (j\ i ii jVI fju i4j_l_>j_'I 4jjjL>JI |_Ij_»_Li j^-alb Lx-" __Ij_sJ>Ij (-JM-a. 1 ! j i__?l j_UI j 

_Jjl 4 j i ii i->JI i iiJJ-I (jJjL__l_- L$Jj-> _)-^ *L____JI jLujLi (Jj Atl |j__ L__I I ' A i^«*tl 

pj A i A , „tlj __L__j_ll (j-a ( J _>-jL>JI si l___JI __9 LJL__ . j i ii \ La-'-;'- (JL>J.I !jL_> __3 -IjjJI 

A si A" , „VI A-»-"t 4_xs_a < ijLsoj 4__>1__ ^Lg-a 4jj_L) jj ^j A i jljjJI jj-a L^__a Jl 

.*L__x_JI __L_e_l oL_ujJ__ (j^ l"i U 
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4j_uJ! ,^Si m^I t«Lj «J 4_lLu ^j)>^ J->-l _p (J^i (jr^ dlLu^til fl jIojJI s-I-S^I 4-i.ulj.S j-A 

- Jail 4_i!LuJ! i_3j)jJaJ! 4jjL>J! CjL-u!jjJI ^jLlij i_dJj 2_5LlLj Si ftl ua a j ■ <>>Atl 4-lLuJ! 
p £tWI 4 i ii J i i)> (J^L>- ^^-a l^jSL^j JL9 »1 <i 1 « II jjl 1 i se i ^ j I (jl t3." " ^ ~* - i_3 ji^-La-I I Ccje-Ti^ 
^Llj! /j^a 1 j *^ i i (^IjjJI 1 -j a <a! ti t 3jL)JL». (JL>ol /j^a CLiLjI—lII! (jjaAjJ « ^a-L_>J ! » 4_u!jjJ! 

*m*JI lilJj JL9j .3jUJL£. 4-liLaf LiLIjJ 1 iLtlag fj L^Lij! £jC <LiA.uJaJI Lfrl?L>- ^ j^EJU j!_a>a 

j^IjjJ! |_£jj_>J,! J-J-*-) (J-A '(Ji-« 4 15 i nVI ^_ya JL)Jl*U d)LL>J / - Ir Jj c^>J I »1 oUtl t_4£.j-l 

j_iU ^Ljv i^Atl 4_!LuJ! j-B i ii (Jjfc S4_uJaj^?l 4_!LljJ! 1 4_uLia_flJ! 4j_ljJ! <=t i (j^. 

t^iLLu 4_uLAAJ! 'j^ljy! (ciLLJI Ji-ta (Sj-aLaJ! ciiLLpJ!) 4^j^dl! diliijjJ.1 

(j-o t _ 3 JL_>iJI j_j_ljlILII ^j^>- j<^SL>ij cj!ju>-! Li-iSLc-il ^4_j_>J! CjLuL£LJ! ^j-Lij*. < La >J Sjujl*. 

^^ylijsJ! j_ll»jJ! «L*a>.^3 (^jlsoj iS^ajLalLa «J j al , „S il (J^lj^a ^Ss jl i(Jj^/l >1 i uaiVI 4i>.j-a ^Ss ^\ uaAJI 
Sj j 1 «LlLlj»iJ! Cj1^l>J! (Jj_j_^jj <a i ii" 3j^>-lj 4_JLc oLlLSj ^1 Jlir" i nLi 4_LLp>jj-^ diL>-^a ^1 
O^L lL^-TJI y>l Jlir "i t nLl (jSLftJJ i4_u-*^a dil mi! mi ^Ir L&jL^lil 4_ijIjj j S" CjLljji 4_u!jjJ! 

Jirtll j-^=-*J i^jJI "~U (jyjjSU! »l uadl] (jr LL^J! Llljl i ntl JjJj>o 3j_ikLIaJ! CjLvj^JJ 
£jL>- 3l_jj>- JL>^jj (Jjb (Jlj i ii tl ^2^- 4jL>-I "--1 ua flll Lj-ajJoj>-)) LlJ j^j)~n ii j<u (jjaj i«L^!jjl 

S^-jiuuo 4_ij>. S^La^) M^^p* l^' ^^"^^ (jr^ J- 0 ^ (jbxl « r 1 1 ^ a II Lba^Lp")) ^j! C^p- t_^j^ 

«LLl*-o CjLi£.jj ^Lljlj (_p3!j_o^?! (j-taAJ ^^LlI (JLiLflJ! «.!jjJ! j_^3jj ^j^- 'j^L^- ^jl mjV I (Jlj La 

4_c.mi j-^tx. *\ jJ SjLial! oLwLiil! j JL^oVl JiLa ^bJ! j 4_ik.LLlLi j-L-aTu 4jjjV| ^ 

^jlSLal t±u^-u (jPi! 4_u!jjJ!j 4_u!jjJ! (_LaLm (j-a 1-iJLc ijTj ^ ^ 1 "_' ^ *Li-<a_flJ! Li! jSLa (J-a^ J-3 j 

.4_uiL>JI ^IjLtjlj ^aLlI! jOjii«"itl (_3jjJaJ I JU<i"iina (^jpJ! i_3^LiJ! 
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-1 tia -^tl ^ 4_lL>J! (Ji-lj 4_uljj_tl 3jU! (j_a o^°l ^-"'j- 3 W- 2 ""' l5>^ 

4jL_i^>I (_iL_i ijiI ^jl . d ^- j, ,~, tl j /vlUsa jl_*_il ^j-^-*-! iSjujlj*. CjLjlSLaLi ^jjill 

L^VI 

a ) 53 (^s^Jj JljJI (J^LjJI ^1 al ■ 2 jlj^JL) ( J T iAJ ^jPJ! CllLaj) < nj-^ajjj.SLtl S >1 j i ^3 CIiLLljsJ! 
tjjj mi 3jl.il (j^. 4Jjj mU j d\j a uAl 4_LaL>JI 4_uljjJI LgjjLa (j-a jJo-Si lLLIJl^ tfj i ntl 

al . .. S >VI ^ If SjJLaJ! L$-*-a JLfl_flJ 4_Li_*-a JijJL*. ^1 (J-t^sJ (j^Ib*. (Jjl <>>"tl I JLA ^ a" i u 1J . 4_lL>JI 
CjIj— i-ajlj" II (j^fll '"' ■ si SjI ^jjJjLx-l (jVI »1 o U tl tjL^ I jJ i(_£jj-iJI (_>ia^L>JI ^j-- 0 ^i)-^' ^-^ii 
al . ..S'tVl ^If Lj^L>JI 3jJL9 j—uLjso 4_uLiixflJI dll j **"tl aljUa-'iinl (3i>^ (j^- I j^***' r I 

. L$jj_o-l». JLiJLjsoj 

Ijl_l»j ( JJ j>*jL>iJI »Lua-flJI j-a_u 4£oJL>- £jlj-a »1 iSuj ^jj^ d j , ^, «", , „ 1 1 ^^alj^a^l ^^Lc (j-a^Li 
i-<l tt-%. t 1 ^3 4Lal_$ »l ua.e.1 *La_il (jLSLa^Li ~ i uaj (jl J < il mil (j-a (j uj tj i(_p3j^l 4_uiL>. (j-C- 
«LajjJaj j_a_u Li^L>JI oJUfc ^jl 4_i^jL». i«.Lii£.^?l «Lcljj CliLjJLaX. L^Jl a «" i ul (J^-l (^y 3 'LuLiuiJ! 
^Ijjul 5JL>- Ij^LjsJI (jl LilJj (_ i j i i^jl i ii't^l ^> i n->>. (Ji»-lj (JJ jLj_LLaJ I Lbj^aj «L2j^1s ^1 

j I Jlj>>. j I (j^i « aJ 1 <j ctaAJ LaJU£. wjj^U V tjjj^' 

.4_Lj^jlII »L«jaVlji 3j>xtaiJlj 

6WJ> ... i\Sos&\ VW09XX> • 

,nr \ i>» A tl L^ajJLp^)) jj-a 3 >1 flj i "VI «LljLj$ »1 a U tl (^j-a 4_cj_a^e^a j^-^ I (_^jJI O^jJI 
4_p. 4-3e-uijf ^-Lul (-SJl^j Ja^S 4^a- i n't>Lt (ClOtling) L $j^i\ ^1 m" ,,, VI iIjLlW. f | jp.1 ^ 
p ^l^VI 4 ( aJulA 4_^ljjj i JuSUIj (jjjLj^SLjjJI i n ^ i u 'aJI (Ji-l-i 4_o_^-a ^-J^lj^ i fljlioj L^Ai^ 
a^jJI CjL^KJI ^JUb JjsLju p j fl t <Lul i^/itl 4ij_JI ^a ^ flj 3, > tl dil_Ljl£Ltl a » 1 1 4_uljjjl 

«Lcjj^j5t-a CjIJlJ J_a£ i4_Lx^3j^l diliijii! (j-a ^j-^ I seltl 1 i_dJj ilaJ ^jlSLal pj i4_ujSUI CjIjjIII j_a 
(jr^ ( ^ LtaU ^-ajj-a g ^ m-v ^jjjso Cj^j Jl>- (J LaIL>. I (j-a i_3^>J I ^j^- * I a I « 1 1 L^"" 5 * ' 

.(_Paj^?l i ^If 3l_pJLl j_iiul_iil jlj_tiiVLl L4J ^ a 1 oJ JiS LaJ i«.LiiAJI 4_tjjJLt4il dlLijlSllt 

(jl i_ijL>o ) \Ai aL^. flS> 1 a ' s » t _ 7 £ljj-aVI r 1 uaAJI Li! i>« Atl ^aLjj_iJ| 1 ^ai 

La-u^i^J i^Ji^j^JI 4_ajLaJ,l JL^a 3j_Uilll 4jj_ij>JI <— il ei <^. l ji.1 dil j diLjj^a j^JI ^^^iaj 
/j^a JLiJUlII ^jjI J^j i«.lj_a^>JI ajJI dilj£U 4jaafu-La CjLjj-aj_A Cc^eJliI La^ t4 iV-i^ qJLl CjL-uJ^ j ei\ t 

. ^ ^AAj ) \AQ at£. 4_JLltl dlM^ jJI ^ dlLjj^ij^JI 
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di\ xlaj ^\ J-sr "i i hLi 4_ul_iia_aJ! 4_cljjJI seJl ^L^so <jr^ l -^-Li lS' *l oUtl -SjljJ ^ 1 <i *S 

£^ ' i m1 «.! j_»J! ^Ir Lgjjji-3j 4_lL«_*JI tfjLjb «Lal.iJ f^Si fjjJt 4 K uM i4_lj!jjJ! <J LaJ LgJI 

j^ll Cj^?L«JL>"!j . 1 j " «j ikj 4ji^ mi i tl 4jjJljJ! ^Ir r 1 ua aJI (J-j^laJI »L2 Jl j_uLjj iSjLiJLc 
jjj_j»JI <LjuaJLse_j-m ^ f\ ua aJI -iljj pj * k»" ■ I j i j • ) a I la » II ^5 J mi tl£L!l 

. 4_uj£LJI CjLcI « luVI ^j- 0 p T-t pJaLaJaJlj 

4_uljjJ| «J ... i i-j tl jLir " i ill j-LsLie-a (j-a Sjjux-a Cjlj_i^>^l ' e 1 uaxi (_£jJI O^jJ! 

jl j-<-uVl lLLI* 4->sj_c.j_U 4_l£j_»JI 4_i_Llj>JI 3JLu ntl J!La 4_£Ll3 4-ja-l.nf ^Lij! ^ i u «ll 

( Jr 3 mi i 1 1 Lg-La i j A " , „" 4 j ol mi d) La I Jl^t" < u I LgJ Cjj gla JloB i < i j « mi It 4_l». J-^-J l_9 <: L_j_1_l^»«J I 

. ^y^jJ^uJIj (_£jLoa£U! (JL>J,! 1 ,^»-^. n_iLfcj^l 4-)jL^aj «Laj^>JI jlM «L>JLsL>a (JL^t-a 
CjLcjjj—a ^*l jL-jr" i nl (jLSLal ^LlLa {j^j^J i4_pljjJI <=t , ... i i j tl (j-LL^LJI jl la 'I «L^tIu I jJ 

^^Lbj! ^jjse-A <JL>. m^ <LaL*JI CjLLaixjjJIj tjK i ntl j_iJL>o 4_uu jl ju^l (jjjjj>- 3^-^ ^tA'jJ <L!jL*-a 

. ^LiJ^M i a uS. t i_dJ ^^^j^jJ^jj j I M^jLaa^ 

CjLLljsJI CjI j CjLIjISLII j*l J-ir "i i ill (J a mi"! 4_uljjJI 4 , „. i ' jtl ^LLaj ^ j i iMpJ (JLx-a LlILLib 

jjja jl^ejJI i—SJL^j ac all I ^! jJl! (JlLa 4_ujJ^I j j f j 3j_LaJ>J! 4_uj_iJI ^Lu±j^-^?l i ^ ifuSl 1 SJJljlXI 

. ^ ^6 J jii a jlj^a ^1 i^jj&jQjl L^-La ( _j^aiielij I j LkjMj^j 
j_iJlX-jJ! Ljj£La-l tLu^tJ 4-ijsJI Cjl_Ljl5[iJ 4_u!jjJ! pi fl-u^JI (JjJL»j ^Ir 1 i nL-ul 4_lL2J1II JuaJlAJj 

Ijjliil J j j i ii 3 - 3j Je ali 1 1 jljilj (JjLlSJI ^>"J 

4JL£jJ j_iLlII « tr i i iijjjjjj ■ f l j ^ j i "I * (JLij) j miLi» cjL^tjl J^-st—a ^j-CL^LiJI ^j- 0 <3£>^ 

Sj— L.t— i-a i"il U'oi\l > aJ^yi (j^La-i LljIjj (j-uJ '<jU (J^till <j-a ^JJ ^LljJ — 4_jSLj^a^l 4-^LLaJI 
(— lJL>. (J^e-Lt! 3jJL^ jtl t" ma i JL*_) j>«" pJ ^j^i! i_kjl JLaJlj (JjLiaJlj ^aLiJ^I ^j^. I a g»S[ 1 1 

CjLWs^UL) ^jj-ll (J^e_Lll Ijub ^jlj—Ja «L»jLLaJ ^jj-ajJLl C^>- t4j|) «.1_S| -a- mi a m^Ij jLlJlII 
^31 m^I -ij^>-J Jj mi "n jj ^ ' 4_lL>JI ^1 43j^c Jjljj jLkj^?l ^j- 0 c^tP'J^' j-a->>J 4JIj_>j «.l_ul 
. 4-ilIaaJI i ii^ a ^.u CjL^ciI (_LaLt-a ^3 A « j j i <qj ^j^>- CjjJls- jl j^-- (J^L>> (j-a O I IvjeALaJJ 

ljI j aaXI CjGLl) - Y 

J jj mi" (_U>-I ^j-a 4_a_iJLaJI Sj-p-jlll £jb\^js . ..I <^->L>JI O^jJI ^5 njl£Laj 0 j j Iaj<J I (j-a 

^Jj jl ^^^La-" i nl d CjLjLJJI C^a Jijr" i nl La Ijl j_LJJLliJ (JjLa LiLIj i[^ksj£s tjLi>a 

(J123 ^jl cjLsLi-LJI ii jj-> «ul oLaij^l on mi^ jLa3 . L^Lj£lfljj I jl jl ■»■" ' «.Li!j ^pJI < ~ 1 lj •*■ euX\ 
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(j-a 3j_c,Lulji ^jjj (j-a iTNT (jJjJj-LaJI tl<Jl!ij (j-tj in j I jj— I j (j-a 

«j j * [ I jL>*» CjLjLu (jl CjL^e-i^l CiJ^-iJaj I J-afl - CjLjj taAllj Lj—llSLlII (Jj-o t4JLLflJ.il ,>» «tl 
^LjJ^ 1 j~ 1 1 ^3 XNX ^p-*-) I j~JJ >• (j-a (J-J-ajJ!j XNX SjLa I «^jt^«" , „" 

XNX S^La ^JL^ cjLsL^U! 

ijj aj LilLub (JixJjj <^ T p" l^sjj ^ ( jr cjG 4j_j1». CjIj j "»■">•• d A I" A. t I 1 -j "1 -»- " * 

.^aja mil £-a LjjL^I L$j (_LaL*jj (j^J! 3 2 La 1 1 (JjLo.4 i_lUjj 
Sj ae flj 1 1 3jLi! (jl «^jt^~ , „" , „tl j-scJb CjLu Li^L>- (jl CjLx-i^I Cj a u& La^ 

(JLa-cLi alj all lL!j_jJI <_iLiii£.l a LtaJb «• I ^"jN 1 di^jL^aj »1 aJbtJI a j . L^jj^laj*. <j^a (JIoj (jlj 
CjLjLu (_j.II 4_) aJLLaJL I till * uaJI (j£. 4Jjj i u U dil_L_>J! J-S-iJ (Jj^ (Ji^ 3 '-^-taj t4 j i hjmj 1 tuiajij 

. 3j_L>-jlJI CjLoj)" i n a | 41^-pJLl J^LsLlil (jr^ Lfcj-a.) i n \ 
:*UlJSM ■ ?"»Ct Loljj 4JjLsl* jjjfcj - V 
i ,",K« 4jlr Ij^llal sLa^iii! (jjiaLii! -SjJo- JLiJlxIIJ jjjfcpl (j-a £jj lLs! i i" i nl (j£. CjLiejVI C i ei Mi** 

j_Lbtll! j j i n <, ] ^yjlii (j^l ~ al oLjJ! ^jU~ inj Luljj 

Jj_LI JjLLllI dilj^UaJ! 4U.nl j><bjJI oj-ib ^j-jseJI^ .j_a^^l cPi "jL^j^ J,^^ 

riujLiALLu^i LjOLuJi - 

CjL^tJ^! j ^Jl aX VI (Jj^a-ib 4_iixil « LjjI J» 4_ajL^lil ^LajJI CjUcjI ^-jjl ut a 3JL£j a j S3 

4^e_«i>lj 4j-i5L>" 4-1 La- "i < ul (. i i u j^j tLu^ej Luljj <Ujl*^a CjLjLu Jal i i" < nl ^1 in \ \ i_3JL^jj 
^Ir Sj^Ls CjLc Jjj_a j_i^La3 ^If ^-J^ i"iU Sj£La a j ^"j - Sj Je A" 1 1 jljj^l Jij^J (JLaJL>-l *ljl jjLLiU 
jLCi La_3 i4_uIjl£. 4_p>jJ_4jj CjLia .>> « < j| cLaL^i 4jjLa-J^ j_i^>1_L»j I j ^1 ^jj L^-iji jtLfl->-j 

^UVI 

CHJJ^ J^" <jr^ ^-jj^' «4jjLi^b-"VI» CjIjLlIJI (jyiidi ^Ijll Jla J-iilj3 

.ajjst^JI *JLu Sj j * ^ j ua3<» VI L^jjJ 4_aL»JI 
^Ir 3jLjJL>a (jjjLiJI . d i t I jl » i*ii **i i nVI 3j_^jv| ( j-a VjU CjLjLlIJI ^1 «.jjcUI eiLH^ J-^J 

I gjjj 'I" «.Llj| L^jI La_^ i(_uLdl (j"4i ^ij^*-^' j-^'j-^' <jr^ "i ~ i a SJ j (j njlj CjIjI—lIII 4jJij 

5j j ^jjCC A i jjj jJI (j-LJj^>J,l (Jj_iia_3 jl (j-La^s-L^Jll Lilj^ mi ' Jlj-^IjJI ^^^-La^/I Lbjj^ 

1 gjj (Jj ijjjjLlII (jJ 3jlL^J,I 4_j_LaVl cjLjLjjJI jl i» "M tjLs I j£L4j . Lfc^j^vj ij^>- 4-&^—t-<~M 

Lp^jJ^jj jl LjLft^ CjjLa jLiC. I g-t3| <_ ij i n" I jl 2 tj j ■ i 1 ^jlj uaj-l (jl Jl2^ d a p j aJ i 

.SjjtijJ,l jljll jf 
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4_i3ljJL>. J^LaLLa i"i tj ^h'jJ 4jjudU CjIjLlII! oJLA (jju j ->u nj-lll ( J T Lie3 jSLajJ 

3j_jia^>JI 4_ajljJI jLa- miVI ^1 ^IjjJI (J-oLjlI! (JLj>oI ( J T LjjtJ jSLo-i La_£ t4 « i nlj 

j-uJu (J-aLi Jo^jjJ 4^ C I LLa-ial jl <i^>l 4^e_aj_i ^p-i J^v i"i ) 1 I fljl t!uC fj 4_uLU J^Lal-LlI t_JL^tLa 

.^^Iji^. ^y^jJ^jj (J^Lc J* a ' 4JL1-1I! (jt^Lu 

i^Lfcj^l U, > j"tl ^Laf oLjl_j_L!l 4jL*JLlJ jtilaJ ^ (3_i_lL»I]! liijjJ 4 j <nLmVl j-a£j 
OU '"" g J f j' QJ ua c 1 Ajlj ua->- 1 j_uj_iej C^i^cj 4_lLl->JI I j'^Jj >• JjJljlj jSLa.) 4_j_i_L!1_3 
£Jj-ljjJ (jLfcjJI jl JJljJJ ij-ftl^e-a j_a| jlj3 J' (jj-^- 5 (J^-*" ^>J-"t5CJ (jl j£L! i<tc.L-u 

1 jL? La^_aj / jjt^ < 1 1 mJJlU jjjili. tjK 1 ill t j-jJ^cjJ! 4_lLi jji-II ijfC- \ stuj] 

. 3jL£. CjLj i 1 11 (_Li3 4_»-uj_aJLa ~ j i^aj jJ d >.j oJaJI CjLxj^! oJUfc ^jLij jLs 

: owVuil aul^l bduu&l) f AaH ...)^i)\oyia) 

4_tg.!jjJ!j <l_Lg.LjjuaJlj 4 j .Utl Cj^?L>J,I ^Ir I jj 1 2 a jj—JJI ^\ * i"i 4_lL2j a I J-ir ~i 1 ul JL*-i joJ 
4_u1_l1]I 4_uIjj_JI 4 , ... 1 ' j tl d)^?Lx^a j-a jljCLslj 3jljL». j£. j£L«-) (J-) ( 1_AJLj^j 4jj£Laju_*J!j 

t _ 7 jJ! 4_L.la_«J I Ol ■ a « llj (J^l miU j_a JLiJL_*JI (J->iJ (((^gj-a- 1 aJI " aJL I Bj aJI flJI nit I ~ 1 ua_iJ 

:jj_JJ! AjlUcus <)Aju2ljX\ 4 j 1 nL-u^/l oLaajmi 1 t _ 3 Jj Lo^3 ^jj-ij 

: jJ-i-LJ I ^\jllu — 

4_uLjj_^£LI! S^a-SJI (Jj-o 3_aJ9 1 La-J 1 qj ^J-U i4_L_!i-a >■ 4_uj ctaJ I 4 « miVI (j-a ^j-i 

4_2jj_Laj jJl! i>j_ib CjLjjj-jSLI^! i La ai Lj Lv>s ^ j I u^JI jJl! jl CjljLiJ! (j-a Clil_u_g. ^Ir 

^1 « ui L^J OjI^ (jpJI 3 £l LaJI 1 jlIajUJ jJ! oJJb uJ LbJUu 4_Luca ji <>~i i uj 4ijl_A 

p 1 r< ~~ ol a uolj ^ I ' ' flJ (j-a LlUj Juu jjJLtaJbj 4 0 J La «~ (_^j_3ej ^jP^>- (j^lj-a (j^- 1 -^-^>-'- 1 (jySj) 

JJLx^a ^jlSLa ^-j « uoJI ^jjLjJJ JlJs^Ij tfLsol jl in ~ <^lj (jjxjL^C-jJIj j_L^JlJlj CjLljJIj Sj fljlj 

. 1 Sj3 lj_LaILa 4-al Jijr"ii nl (Jasejj 4J^>- La ^Ss j_uQll [jjJ (j-a 4_j^ j<s£L^ejJL) ^Dint Laj» ij^j^Jj 

:j3_<JLJI iLsttu! - 

i (JJ j>-Lvj j! (_gjj_Li Luuai J^v mi ^Ir 4Jljt^ 3jLa jjb j ^ M* "^LuaJI 4JL>JI j3^J ^>-^"' 

(Xenon arc) 

L^Jj! tjLSj i4AjJLj>JI jj_JJI SJ^ja. Li 4JI J j ~ 1 »l iyo- ^1 »j uaJI I Jufc ^Ijlir" ml ^ a~i 1 ill JL9j 

y>l Jur" 1 11L1 

'j gSUI ^"'tl ' <- » *ar~ 1 njj Laj^Li 4j_^jjI J-Aj 4jjL*JI 4JL>JI J^lo ^ LSHll a. 1 SItll J-^J 

j-Aj a ^ ^*\) <<l - ::j J^jL' i,)) J <<( — 'J-p tjLaLw)) «.LLij pjo uaj (j-a jj-J AulaJ (Jjl jL$j 

j glo LiLIj jLj-aj . Lcj j ui LfcjA^lj jl t~n~\\ jj, j I 1 1 4^ajaj] pt^r | j^i—uu (_gjJI ((^ja-U . aj_LLl^JI» 
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jLc. aIIoJ SjJUlLo LLajJLit-aj d A 1" ^- a CjljLc. jal JLa-"i i uLl CjljLiJI 4-aia_)! {_ya JLiJUlI! 

jj-jUl i— ij^v i hJj£Ll-o LjjJL*. j<j_«_t^> Ji_9j .^j^jjj^U! J-Lxa-Sl j3-^ i*LkjJ OJ— H>^lj OJ-^J^I 

s uu ^ jJI (Confocal scanning laser microscope) 
!j 4_u1_j_LJ! S-JE—L.oj^lj Lj>L>J! ^ ^^^.u-^sJ! (<s^c_lLI Sjljj^. lij-^ 3 ^l-*-^ " '"I 



:4_u^l 4_u!j>I! i_iJUoV! s^liSj 31j ^ j>^l S-JaS j-u'g j^li jlSj .(Organelles) 

O-u! jj—dJI ^1 « mi dil_u_>J! Jj— c t_t-x_? 1 i ii lj ^ aJaJl (2>-a J_)JL*JI Jij ->-j (j- 0 (*Aj-JI L7^ f 

JLiJLjso Jjjj-Li JL>r4^ * '"' |*li- iL ^ r " ' "L* ^J-C-^-i! dLi-piJI Jj-suj i|_£j^>-^l <LaIa ) V I (jyic <lflj flJ 
CjLLljsJ J-aL>JI «.j^>JI (J 3 i4_u!jjJ! i tajlj >J1 ^ I J— se "i i uLl CiLaj <nj-aj^.5UI ^Ir Lg-iLSLa 

. ^ j i ii _j-aj)j^L! I jj- 0 4j _j£.^JL ! 4.U ! j^jJ I di LflxaJ I 

oLLj^jJ! cliLLlj^ Jj-c ^ 4_u!jjJ! S-^ju^J! t-c-JL-uf c . 1 1» a MjjJI oijJI 

cjLll^J! Jj-c 3JiL23 ,jLa or^> <>» >2£1 1 4 j« (<£^b ^1 (Quantitative) 4_j_a£JI 3_uljjJI 

.dUo^JI ! jub J>a! 5^jLi ^Jl23 j>^I * pi' **■"' • j 
«Uv jill j 1 aLoj>JI <La ji 2 a j«£l^eJlj (jPi! cjLLl^J! Jj-c ^If jj— til! £\ t mi jlcLjj La ! jLa 

i4_cjj_LU (^jLjLlIJ! ^yJJ 1 gjjjj tjl^Lal (jr^y i±Uj (jLfl (4_j_a^ A ,^) 4_JL»J! 3jlj-j»J! dL^jjij 
( ^ > SLa-i 3jUJ (Sail 3j!j-j»J! j 1 ^il i_3j^JaJ ^La^>o 'LpLu t— sLu^l ^Ir jJLlJljj 

CjLcjj-ifu-a 4_«-i>L>- i4_)Jl»J! (_£j-JI 

Jijj>"J ^Ir ^- VA ^ dll3l_i_LL! 4_u!jjJ! i~il A i^ttl (j-Lujjso ^£ «Lu!jjJ! ^ ■ ■<■ > * j II ^ j * Sj ^1 J-jr~ i nl JlaIUj 
(JT l£. 3jJ_aJI L4J j^lll 4_ul_LiJI Lj}U>JI ^yJI 4_ij_c.jJ,I CliLL^JI JliJ 4_iLc A < Cj| j 3 »Iaj| 

cjLLl-^I s^Ll^ j-j-"*-*^ 'J^ISJI cjI—lUI o^jSjiJ (Regeneration) iJlA£i]I 

.4_uljjJI ^ ■ " J * j 11 l_ljL^O (JJjLiJJ^I J^tJ>" (jyJ* Lj^L>Jl 

(J ^ g (^Jj-Ia (j^- jj— lill « mi y>l J-jr "i i uLl . 4_1jj£.jJ^I 4_uljjJI <J fl L^Jl ' (_)^L>JI . (2A->^! (J fl * 'J 

^If jj-JJI « Ml • I il^l Jj^J-IL (j^*^ g < ' "J ^ J>(j" ' "U 4_lL>Jl (jy^ (3^-^ <— 

4_LiJL-a Li^L>- ^1 «UjI J '^"^ Ci i njlj 4_uj^a Sjj i a ' J-2jJI (J|j-3cj C^jp* ^jj-^?l CjLLpJI J2j ^LaJiul 

.(Cell suspensiol) jL^a ^ /\ (Single cell) O^j^aja O-ll^ » lj) mi 



diije ojgj . . . ojqjuJI QiiwJIg oiiljgJI aimi^ll 2006 jpui -jioift^sSiTi'Si 

: (Somatic hybridisation) £u^\<a£*&iH - i 

(jfO-tU. jLsoI (^f (Cell fusion) ^>LkJI ^Laju^l 3 u5~ L ^ ,„ >JI (j-La- ^"11 Jo" tj 
j-A-^j" (Hybrid cell) oy*^> Sj^-Ij ua -*JJ (Protoplast) (jj-_>JI ^p-cjj^a 

JaLS cjL^ ^LuV (Regeneration) i_k^iJ! j jjl^I ^ L^ ^ l q}_uii*jJ <_-jIj>!I jU^JI 
Jij ^1 S-p-jJ^^I (jjlj-tll c_Ai_iL! Ijub j^ii jiij (Hybrid plant) 
£>-»- j "tl JiL_a 2j. i "tl Utl > 2 Ah -Lt,l 5_ul_LiJ! ^Li-^Vl j ^! ^jVl 4_uljj_JI A ,^,tl 

.(Sexual hybridization) c> ,, l ; ? .tl 
(_^L>J! j!jl>J! t_t23 (J^c (3i>^ d)^ j>t^ * '"' pi ■ (_^L>J! ^Lajj^l 4_lL«-c (jj_>-)j 

(_jJj_2j Juu L-itaj . LojfcjJLv tjjl (j-o La-gjvLaJ j| c_iji_,j_U t 2r^L> 1 -'' L^h 1 <-^j-J-"iM (Cell Wall) 
. 4JLal£C 3j Laj i O-soj '^H>- a d *U " ' _uVI (__JI jjj Los . (_>-c-*j (__JI 1 ^ j i LaLaj ^j-CLiLiJ! 

: oj/jtaJlg x>\^)\ O/SlH y)99)X)iCkR ...auWl bouu&H cAAyj ^ &\ 

^-i-)l 1 2 3 . (JjjJLlJI (_p-o C 1 1 ii j tj 4_ul_u jjl <-•» « (j_a .jj_9jJI ^Lij| »1 <i U II IJ-I 

.CaaUI jj *J^I (I)- 0 l£J-_- >1 -^ (Jj- 1 ^' 4i-^JJ i ii tl ( i-ua-S (j-a lj" <^l )) ( jr _^ I _>j-_5jJI 
_>L>oVI LajJj i(<jJLs(JI 4 < vl < j" uiXS 4^LLaJI ^ya '/.\ ^Ij^cj ^jVI jJ I Jjj9jJI p ^ ■ --jj 
LSjJ ua (_^j_l_>JI _>j_3_aJI j_j_j_*_ij . CjIj i i ii jm> J^L>- /0 (__JI 4 i i u ill lLLLj (__JI (jj^JJJ^I 
(j iKc >^JI ^jlj^*" '^J- 3 £j-"Hjl J L^jlj-^l (J^LlTcwVI 4" <j i>>l i ii a (jjJj Ij^J 

0 * ^jlj-^ 4 j i ii 'i s (_Loj (^yj*. jJ I Jj^jJI fj^a 4-Tl.«-l1U CliljLiJI ^j^/ LiLIjij -^jj A^VI Jj^jJI 

^31 (j-a ' ^^-^j'" 4cljjJI ^-ljjjjJI {j\ I a^ i^juialll Jj^jJI (j^- (<^>-LlII Cjl_»_tj^?l ( j- a /VO ^1 

. 1 (Jj^-^l SU.V.Vl ^ 4-"l«-l1U oljUJI 
CjLjLijJI (_)^«J ^ lr 4_uljjJI CjMjJ-*-jJI *Ij^>-I <_y^ '^W-'^l '^H'jJ^' 4_ijjJU4JI CjL-uIjJ Cj! JLi I jJ 

.^Lu^/I 4nK"j 4_loSUI C^p- {_ya 41LWI ^tj^ lj^> '^> a l^U-'Q L3 SU 3j jJI j jj« Mill Jlo 

g-fl CjjJlj>JI j ua-nJI ^ * A'tl tfj^Lajj ^jLujj^l Sjl ua >■ Cj ' j 
3l_j_>JI Ljj_ii>j^>* Ijj tajj lj_j_j_ij OjJljs^I 4 j qlf CjIj^jj 
L^SjJj JiISLj V LkjliiTj iSlibjua 4x.j_t.aJ (_-JljIi 4_l«jjlJI CjIj__w^1_3 i4_j_ 1 iiJI 

(__JI -fl uai tl ^1 -i*iVI i^«"VI 3jjj < _ =y J} i^M-^^l n_£j jdl t_j_j__»j-_lJ I 3jjj (j <> fl i JL_>- 

.4_uljjJI <LuiJ i^ll Sjjj ^__JI j«j t ( _ y cl llaj-azl «.l_-"jJI Sjjj ^1 icliLa^ltil Sjjj ^__JI iOLjjj-jSCJ^I 
jj-a 4_a_)J_aJI jl£w9^?l (j-a tLiljJ ml J La ) ^jl (j-a CjjIj-CII i>J_<ii Ijiiluj 1 L?e cVj ^jl c_ij_»JI l_Ll 
(jl Ju ^l_3 I ■ ' " £_a A i^>* a ^jj-iLi ' 4JL£_jJL>*j CjLiJLjso (j-a Lt^->- IjJ La ^scj>- L_Jjjj ^jl 

J_jli Cj_5j (_;__) '4"(j">>lj-a (___L>* L_LLa_) V iyI2j ^ o.lf Jlj>o 4i_>.j_a ^^-is (_pu_»j Lul i_£)j_»j 
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2*006 liS^l is m 2 iidii ai|jc ojgj . • . cugjuJI aiimJIg aiiljgJI amii^JI 

(jy ic 4_lL2iJ! 4_l«_L»J! cjLcIjJLs^?! j cj^jj^jiJ! j .-iljjU'tl ^ j^J y| i ;; »tl cjljL>j| 1 j j'^ 
oLajLLa ^1 LqJLs* l-Sj i ii oljL^ij^?! i>juk . 4_ul i ujVI L^jj-j^Lc ^^l ^ ' < "H < s I oljLjsol 

3 4_j_o_clII (Js-I (j-a 4_uljjJI sUjjJLt^Jlj 4j_o_lj»i]I 4_lL1jJ! 4_cl_u^ i_ij_*JI 4-£jl ai a (jLa I jJ 
4_uljjJI <LjJ i^ll 4-tlSj (j-Lj!j^ p j-^t 4-^jl i nil fj^sj-al] fj^iZtk^ (JLj_>iJ!j 5j^>J!j 4_ul3|jJI (2)-a Lxjj^a 
sLU^j^lj-a ^^yjj-tJI j«Jl_*JI jou^jj jJI j-a^/l J-^J • ll>»il a Jjj* ■»■ I j «jj tajj l^xlc i_u_)Jl!i]lj 

JI^cjj ^j! J^ t4 Mi^liUj jl j-Jell >J J^-^ (Jj-!J tJj**^ jLjj (jjJj ^-^ >,J d a «L-uj)jJua i UtttV < 

i4_uj_»J! LuL^Jlii 4 j 1 1 ni II ' 2 * 'j 4_lL_>J! LuIj^j i ■ j ~ ^jl <Jj-3j 'i*^ j" 1 " a j Cj^^j *~ a 

jJa^lj CjIjI a"i" i hVI ( jr J_)_*JI j«JL*JI ( _^tax^3-jeJ ^jl ^ jr i_iJLi I jJ i Ljj>*jJjjSji] I oJL^J ^1 (Jj^tlLij 

L^J j^IjjJJ i^jjJ! tj« L^JI ^If J (_>A« ' £-a I j ■>>« t 4jjl_*ILa 4_Uj^. 4jalf <i£.LaJ>- Jj^v i""il Cll i u < "jllj 
.4_J2lJ! 3jj!iJ! ojufc £_a J^aUllJ 4_ufc!jJ! 4_JjjJI Cj^JLslU JjiSj ^pUI CjUISLo^I 

4_cLu-£> jo-jLci 4^aL^J (J^l <j-a 4_uj_*JI '"'I ^.tl j -y 3 JljJulI! 3j_lj>.^?I 3j_1AI! ClJ j it) jJsj 

j_£lj_U j jubLti! s.Liiijl (JLiii! Jj j < a L^JLa i4_)jJlI! <jj <~<t A\ jj! jJI! 

1*1 

.CTGA 

(_pslj_aV! £-9lj (jr^ 1 j-^J—" A9 <8 D' (*^J-^ (jj-^J • < *-i 1 J— *-^' « Mill ^3 ("i n i^j 4_u!jj 
diLa^Lua 1 i>>jf i^jj>o CTGA CliLjLuJ! SjucLS {j^Ss iSjutli! 4_uj_tJ! diljLa^l ^ 4_u!jjJ! 

CjIjjJ pjt^ LU j^j-ll ^J-2j La^ .^j-i^^?! 4_ujjlII (JjjJI 4_u!jjJ! (_p3lj_aV! <j-iaju 4l 1^ iia 

0\>oV\9 OVxxaxW <jP 2Sjq>oo - 

d U ,~..'\ V (J^slSLILl d i^« i^»^- a 3jj>- 4 * a 4_aLS^ (oJL»J! ^ j~ i u a ^Ir 1 (j-a 3jjl_L>a (Jj| Jjlj 

jLjso! all • ^Jj) <~<' all Q^iLa i * * ^-J^ (j a 1 a •»-**' ^jl j laj * 1 1 '^i*-^* 1 ^^ ' ~ ' I j * 2j 1 1 

. Y« «1 ^U. ^IUa ^ 4-La ijJ/^I 4JL>> jjl 

^ si i^t" aiVI Lfcj^oj jQj>> j jjj_!LjJ SjL^cJlil 4_uj_»JI CliljLa^l 4Jj^ 4^>>jj <J j C j ) 4JLajj 

.(^LjlIIj ^ ajl^y I 1 11 U ^yl^. L^ljlSLa 



4J 



diije Qjgj . . . ojqjuJI oiiMllg oiiljgJI aimi^ll ioobmmi-m^i^^ 

X) LfcjJL9 4_jJL«^>.| 4^>~\ i ii a ^Ir « JU^? £jj <~<< t 2jjL>Jtl 4JLLa-U! ^-j^ miU a I ^ i aj 

^jJI £_aL>J,! /^yQjus CjI iolIIIj ^-iLii! CjLvI i ii a (JLqjs-I (J-uaj ^ tv*i * 1 1 La-L3 i£_ij_a ^»JL9 Q^lLo 
^^!^_aj dl! j_ii>J,!j (J-aLsJU f^ya 4_C jjlLa Cj1_C ^ajsca (J a i"i" a ^ Ji-9 O^rA^ 0 * O -0 

j_a> CjL^>-L<_1j>.I 4_j_l12J 1 is*, i ts> -> - 4 < i <i i ^l l t-i" 1 1 j 
J-tH^ ^ J ' " 'j ^-fliltse a 4_i_Lj£La Cj L>. L-u-a ^J)^ >"it, ! jj i n La£ i (J La-C V 1 0 1 i L>*j} 

i3jl_)JU>J! ClLcj^ miUj jL£Lb^?! ^jT i"i" (JLx_a (jr^j) .£-aj><i.L) (j"LLal_*J! CjL>*L_lL>.! j<u!jJ 4 J uu * a 
4— LTLse-iJ I Ciljjl i olt ^_yim («-CJl!l 4_j_a_g^a j ua^e-iu LjJj^sj Lclji £-aj>JL! naie j i 

. 4^" miU cilcj^ miUj (Jl ^ c VI oLLisLwj 

<UJ i^ll j 4jj_pJ! 4 j i iTi 1 1 (JLjscjs <t3j_*_U j 3j-jj>J! ^Jjlajj (j-Lujj>o ^1 ! j_fl> i_3JL^j 

(jr-aj-9 i_£-iL-a JjLc J slg j /—aJL*Jl 0^e_J! 4 « o i in r I Sjj 2 IJ 3 a. i S"t I (Jj ill J J O^- 1 

.4-lo-TJI 4_lUaJ 4-ajMJ! 4 t-wV <VI 4-L^>!j^> Lsr ±£. 

p j j 5 ~ 1 !j i aj ! j ->ti !j ^ La lj i_3 1 (~i^"i i nV I (J <i i~i" 8j a " i ii 4Jb^la 0 1 jl a « t lLLLl! I 

^jj (J^lj 4_u!j_jJ! ^ i^>tl ^3 jj-'LiUJI (j-uj J j i ii La^ i4_u!jjJ! j us * (Jj; <<-> I ^j_a^>J i ta a *^ 1 ^ 

i_dill 4_*-aL>> ^3 Ljfc^ia i— 3_j-i-uj ■ i la i i"itl 4_alala 4j^_l>iJ! 4j 'iTTiW 4_LiJUa Jjl 

4_lL2j 4_LiJUa Q^SjlJ 4-LLreTJI 4_lLlI! ^Jjlaj (_^jjcj ijjj-a^ILa Q^Aa 1 i " a j-Luj itfJLxj ^j^jlJ! J_lC 

Sj^pJ 4_lLo!1J! c-1 Iofl 4-ajL>J 4lal£jla Sjul i na Cl)LaJL>.j 4jiZj '"'1 a loI a a j i4^jLb 4_uj>o 4_lu Clli 

- 1 la i ujVl oJI 4^Liia ^jJLaj ^alr j-jjii^l OJ^- 1 (^L^ 0 l$ ^ air «.Lcj 

CjL^ oJI (2)-a JUJUlI! ^ j * S " II 4_uJlll oJUfc 4j>.l_Lju-a i"i" (j| ^1 j_j_i£UI '^'U I J-£> i— SJL^JJ 

oljl£jbl Jjj^eJLl (JLa-C^I oLiiiaLs. (j^a JJl^. »1 J a uU La^ i4_3_«j_»i,l 4_J,L»JI 4-j-ci-LuaJI 

4-iJij « 1 nil 4_ljjjlII 4SlLaJLI ^1 4_»ji>lj 4^L«Ja_a 4_a_L3 4jj_l>JI 4_i_LiuJI 4_uJUa ^jj ("1 a 

jl a"l" 1 il^L! I j"l 4 j <rt"tl l_)JL>"J l_il>. ^JjX^ /^yC 4_lILjlJI (^Ij^-u^l (j^JI ^jj^>>JI 4j ^jlL-u 1 uJ 
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2006 jJDJiu] -jjgtfi 3 5 limll 2 JinJI 



ojjjd Qjgj . . . ojqjuJI QiwiJIg aiiljgll amiigJI 



^LlILij «LtlSoJ I jjL>J,!j fCjjfcLflJ,! ojsjJI jjij-qj (j^-ti (jl , „" t _ 7 jJ! 4_> j> » > aJI 4_LaL*JI ^jlj^LI 

JL£.LjjJJ La£ i4_lIL*JI j I a"i" i nVI 4^jjn. (j^I! j^j^j^j^j ^<^jl -*-lj 4_iiLs(JI <jr^ f-G^^J-^l 

. « i ii II d)L*_aL>Jlj dil^j-ifuil 4_lLSjJI <13j_*JJj 4-ljuu] I (J-iLi 4£.j_i-u ^If £jj miU IjUfe 

ziaa) cAxil) hyi*!\ oiVaillg auWl bouu&l) iP*^ - 

3j 'I SVI (J-i—uaL^sJL! (j-a 4_C j o -5e-^a (JJ _3 4_uljjJI Cjl_fl_uaJ! j_jj_^>o j 4_uljjJI <=t . ... i tl 

4-)j_CjJI 4_u1_l1I! JjIjJU £-i_a^». (JjT 1 "~J ' " * "*~ Lt^ Jl>Jl>JI j^j_U ^Jb\ < u j i ii I ^ ^ . d 'tij" , „ 1 1 

4_ilLjJ! t_ujji3 t^JLtoSj 1 jt^A^j cuLtj^l oUlj_i Joj- . »" ^l 4_3L<^I 4_lL>J,I 3 j .Utl j 

liilij ^jjJIj ^y^- tl aVI ^j T l-ui-U ^yk. Ijuk ^ J*jJI (j^l >^ ^-tj- 5 ^LLalij 

. (_JL>JL I I d .^»^-"t I CjUe_j^| j£\j^aj Cil 1 11 1 11 j-U j 4_l!jjJI '"'1 qJaJJlLj sLLaLuj! <J^L>- 

: w^sH awaii)\9 avW\ omm&Ji) ov^ b^l/jjul^ 

La_« '.4_L-a_jjJ! LuLp* 4j>*jI ^1 4j_j_l>JI J 4_ulj_jJI <=t . .. ' I jtl CjLaj_ilaj CjJlLoI JlU 

CjjI^ Uj . 1 j j ^ (_p3jj>J! ^If SjjLa CjULo^ *LljJ (jr^J^' ^^^-a S^LjjJ ^ 4c Ll^aJI 

( _poj aj «Ll3^L>>Ij 'Li-'-iJ (^ri-^J ^ jl— 4^ "i i~i a (j n i n Ij d)Laj^_a (j-a LilLaj Laj ^^^Jj-jlI! ^^^jJ' (Jj-^ 
tjj) iiu-UI ^jjlJ! (_Lal£jlJ! (^J-S-^ji I j *j ' ^jjLtjJIj ' ijLalill (Jl ^ i"il (j-a i"i ^Ir i Lai Lg-JLe 
'^K5-a LiLt^ 1 j fljLaa aj Lkjjj>-j)j (_gjl uaa^Jlj (_g >l '^>~ 3^(1 1 j I . ^~ . .. a /_lc jXiii La 1 j 
IjUb ^j-a ^j-slJ! j«JL»J! (j- 1 ! tj^' d mij La ' (_£ jJ! (Jlj i ntl tjL^ '^jl * ^~ . all j<jJL*JI ^ La 

La 

1 a £ .4_lL>J,! I j'^Jj to La- 1 ^i?-^- 1 *^' 4_ilaJlJ!j «Lu!jjJ! 4 < uJ i^l t «Lj_ajS ^CliLpe-ul^ "i i aH tlalai^ 

4_(i2lJ! 3^9^ <JjVl j-ajjl! JloC pjkr-M ^A^ j»Lc j»ji«Jlj 4^La!iJ!j 4_uplJ 2 oialll C^alS 

.«Luj-jlI! 4 j a U tl CjL£->J!j Cj>\ i u i uJJll J-a i~i^?Li ^^^j^jlI! jqJLaJ! 3 ^ > Sill 2_j_j_ij»iJ! 

.(^yjj-tl! j<sJL»J! 4_u!jjJ! j-j^sj (j^- ti/j^l ^\ W\ ^Lc 

LiiieJLaj Vj_tJLa Is-j-J- (Jia ' id_ij_j_>J! <J j 1 2 " II J 4_uljjJI <=t . ... t < j tl (3^-1 ^j^J >J J *^tl 

oJUb ^j-a Luj^. (jSaX I 3 il ^" . "VI (j ii i nl JUJLjso Jjjj-Li LiLti (J c^se ' ^jl ^u^j . ^oJLsJI Ltlaj 
oL^LkJJ JlLaVI ^1 Jlir" . .iVI Jjs-f t ^-a LuLjJTj Ll^ljLjfefj LojLi-aj LuLolIaJLa JljJl^jj t4 j in'tl 

.4^mi 4j ;n~,t lj 4jjUI tljLilSLaVlj 4^-^ I 



IS 



diije ojgj . . . ojqjuJI oMllg oiiljgJI aimi^ll ioobmmi-m^i^^ 

(JLjsc-o LlILc 4_«_Llli1 CjLi-ujL«-Uj 4 j i ii "K U £>C CjLjLljJIj CjLaj_L*_l! • 

^1 « i ii tlj ilLJIjJ^Ij 4-3j_sl1! CjIjjsc^ ^-^J"- ' I j ^ ^i9-^- >1 -^ 4_ilajJ!j 4_u!jjJ! A luJlI^JI 

(Jl a ifr] j*^- £-a ' I H *LjJj-^tJI 4— >jl 2It]|j 4 j <i U tl 4^j_jii! (J-2-L! «4_uj_c» 4 jalf 3j~c.Ua *Li) 

. LjjLal J-jr" i nlj 4_lL>J,! Cj I i i ?" 1 1 jjjIoj Cil A or 

. 3j3jJU 4JLcLi!! j_u! Jill! j oU!jj>*^?! ^^-ao- Jjj.'k 1 " ^sc-ClI I j ol_u!j_d! jLalic! • 

. <Laj}U! CiLau^ Mi'tlj 4_9_ia_)^Mj (j\ tlj*tl jljL^I • 
,3j i ii m J^jjJa fj^c LlLIij ...«4_u!jjJ! d .... i ' j tlj 4j_j_i_>J! 4-tlS-lLl 4_uj_*JI 4*v i i"itl» 4^aL-9! • 

. JUJk! I j_& ^ 2 ua^uaielll 4_ujj(_!! (^r^l*-!! j^lj^aj JUbUI 4_(ibe_J! 2U .V.Vl 

. 4j_j-l>J! 4_ilajJ!j 4_u!jjJ! 4-m J i^l t ^^jjlI! j^J^I »l in tl • 

. 1 1 , n< I Jl^_1 (j^i^ M (jl Sjj-Aia Lg-La 4-C.l W"i i i<L) (j£j («Jj i4_l!j^I dll < j in -^Jl C-lj^tJ 

«4jjj_LJ! CUj^c-lU ^JJJ^I j-^J-^ *LAj^?» uacVl JjjJI O-jjbtJ jj3j . SUs^ljtl 4_JU! 4 A jtl<" 
lLLIjlSj .4_lIj^! Cil a J i ii ->*}\ (JLx-a (J £ ^ olf ^c. i ia (CCITl) (jj j i .. p i nLi i_3j)j_*JJ 

JlJl!» t^^LiLi ^&>- (JL-9 . 4JLajL<La ^Ir 1 j 1 SjJlS V i_dl$-aj ^jii-oLc. i a t ^jLiLlI! 4^jj_A Juu 

.(((J-aLxi! J_lJL>- ^j- 0 tjl 1 nlf J t ( J.q.»-U i^-> i n \ VjuajJb 

^jLs^ ' 2 3 i4_lL2JLI! oJUfc ^Ir 3j!j^/! >— ijl i n a jl ■ ( U j ~ ... a Jj^>oj ijJ^aLjti! 

4_u!jjJ! <=t . .. ' j j [| ^ j * 2 "' jl a i nl — jjj — ( ' (^j-aJ! ^1 «l t tjj^-i tj^? O^jJI 

JlcLu (jPJI «La-scua]| 4jjI ua >JI SjjseAII ^1 i n"l ^l^j^ (jt-^** • * J .' J ^ (jt^ 4-Sjl miU j 

( JJ jfej i <J j 1 2 " 1 1 oJUfe ^ ii i ii I LiUlaj ^jyJj-til j<iJL»JI (jl 1 a j i ii 4j-e.LLua]| (JjjJI (j-uj 

. ij^pJI 4 j i ii" 1 1 j 4_uljjJI <UJ i^lt (^j-IjjlII j^j-ll 4-aLaLi dllj CjJL^cj ^jl ( j^*-'J • '^'jj-^ ■Aj^ J"^' 

:4_uVI 4jal«tl Sia oijVIj ^jjoj ^jl j^j-ll I J-^l (j^La-iJ 
4_ilajj i^^^JLj-sJI in i tl ' JaJI 4_l1Sj Cj^?1_x_o d J .t-."tlj 4 j i nL-u^/l Cjj_x_lJI Lj a *" • 
i4jj_j_>JI 4_>Jl_jm 4_ilajj A \ j ,^»tl 4_lLlj^_lII <J mJuugJI 4_LLajj i ( J j-Ll^>iJ I tjr c^ in 1 1 < JaJI 
4ji<i"j i^Ij-l^kJIj ^LjJlII ^^j^kJI ^1 him iii VI 4_Jlojj i4_u_lJI 4jj_l>iJI 4ji nitlj 

.4jj^c_l!I Sj^jjsJI 4_ilajJlj iLuljj 4Jjixil 
. ((Cj1_Ll>JI lLLu)) »1 in \\ i^jjls (j^. L^J^I «~i t n I j 4_uljjJI JijIjXI 4jLo^ • 
. 1 <v ^ji^pJI 4_i1SjJIj 4_uIjjJI <LaJ LgJI (JL^a j<u1ajJIj ^^Lc^U i Ialaj> J-^J * 
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2*006 lijJ^i 5 5 M 2 iicll 01|JC QJQJ • • • Dirf OMllg QliljQJI OlllligJI 

.4ja_pJI SLuLSUI ^ilAJ! 4_£UI 4jUj*J ^^jLUI jUaVI • 

i^^^ljjjlj 1 * i^>tl j^LjjVI ^1 J-ir "i i n^U «b_j_jj». 4_ul_Sj 4jj1 o "i"i < ul i ^jIj ~^ J^^J * 
. 3 < \1 ,_^jJL>iJ! Cjlj_ilu^a I aloca L$J I^JL^a 4_p*Lijl ClLcj)^ i"i a ^1 i ^j|j >JI LiUj 4_«j>.^3 

a i >» j ', 1 1 j jj_LajJ! Sj_il uii I j *JL3^*'" Cf^J t<i—£j—x\\ i-d_LLa_) 

( <j « tl ' . j * as " 1 i ill uj^\ Ja^ in tl «^jU"tl Ijla^j .4 "it J »JI 

4.ITl»Tl.U Lkjj)j_<Iu 1 j" jl^jj '(j^L- 5 * 1 -^ L#J (jH-!l 4_tiL»J! j_<b!jiaJ! diLiclj-j 4-Uj_*JI 

j. 1 11 aj Sjij jtl ^jjj a Uj icLj-Sl 2 j!\ 4_j *_i-jJIj ■ 5 < si ~ aiVlj ui t tl «) La j gJI 

. d J * Ioj 1 1 d J i^>-»- .". t 1 

(Jj^jjj i^Ji-Il J-A t < i jj t ("ill jl <t" 1 nlj ( jr Lialj^l " La a *tl jl t_tjkjlll < a \ mi'i^I Juu ^ tii 

SjjLsjLJLI £_alj_JI ^ylc SjJl2JI L^jJI LlL^jj Jj iS-^Lailll S-U-^JI j] 4jj1 ^"i^VI Sj2JI ^1 

. i~il i^»^-~tlj <t3j_stil LiJ^llLal iCj1_Ll>JI jj-aj lLL^j 

(j^. 3Jl_l_su (JI^jV <jr^' 4_L>al_Lll (JjjJI ^ ^**' (jt^ (J^^ 4-t-a^l < ai\ j 4_uj_*JI (JjJlII p k » 0-3 
<jf t^Uj ^j_l£UI 4-j-g.LuuaJI JjjJI ^ 3j£jL>J,l 4_ljIjjJI S-^JlJL^JLs .4_uIjjJI 5 , „. 1 ^ tl JLsc-a 
j<sJL»JI (Jjj>"J Sjjj 1 ta ' ^ itlUttl ^J| j^JU La IjLAj ■ 1 j «l ■ > SCJ 1 "I f.^ 1 ill jJ Ij—aJUa L>.^Lui 

^s_4> JLJ>-J VJ"*-" »1 olf (^ylc JU-ltJ ^? (jr^ L5J-i J>, -" (J^? 1 -^' 1^-* Lt^I (jr^^-tjj^lj ^j-sJI 

tfjuk 4_l£^L>-^I 1 La-il j ua II ^j^/ ol 1 aJLl ^^Li LjLjJaJs 4_aJii>J ^ Utl lj_4 

, „*i ^LsJI O^jJI ijlilll Jj j 1 11 It fl . j^l jJLa j jf «.LoJlj^?lj 2*ij^ i^aj ,f 4JL>JI 

Sj^l jUil Cj1_Laj>JI jl 4_ij^^/Ij (jja- 1 nllj jjA_>JI <lcl_i_i^> ^jj_L>JI (j-a Jig ^ * H (j^>JI j-u^jJI 
d A , rt" , „ a 4jjJ D' (^^Ljj^I j<sJL»JI ^1 C (_p3j_i2J i^jJI j-a^?l • I j 1 a flJ i_3l_u-£>Vl ^3 

5 J j i"ij 4-L-a^l 1 ul 4_Lj5t^Ji_o J-J^sj (J^' (3-° '-^-I-^J iSj^-ijkJI sLililllj 4_uljjJI ^ , ... 1 * j tl (JL^c-a 
4jLjL£.j 4_<vl£j i>Ja-i>La_a (JlU-jj j ^^Ljj^I jO-iJLtli ^>j"l" Cltj^tJ '■ iV -' 4_uljjJI tLaJ i^tl Cj1_l£^L>-V 
L^J ^jJI C-cJe-JI 3jl_a ^jl Ca> . sjSLflgJ l_j C-cjc-lII 4jjj>> (3,?-*^ J ^* ^ J^** *" D' Uj-^ tlh° 

dlcjtjJI t_^lj jVj i^Ljuj 4jLaL.!_^ «LlJI L^ili. j£\ 4_lj»JI CjLoISUI ^ 4_uljyi 4_^JU4JI 

.(jlsj^l ^If i>LpJI ^Lijs^jj jl -t^ j (_U^I (j-a 4-us^LjjI d 1 <aJ) 1 gj^ 
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:UI 

llhllpJlD^Q 

(*) 



LjLali ml (JL>i_a ^yfl ljIi i uttj LjljjIajJI 
(< Jj ^ " , „t I j , t-» tU - !— 1- < _>JI 4_cJLl^JI JjjiaJI 

jj—xj ^jJt ^(Genetic Medicine) OLLj_->JI 
^11 JLalt Jj^Wlj mj . \ <\<\ • j»Lc ^Jl <*JLjIju 

I g jtl jJLLa^J .".I .tU-Ylj J) aVI 

< JUJLj>Jt («UaJI t JLA j_a Jt >-3Vtj LjLai_«JLj>iXt 

ij^i 4 ( o 3j) ii 1J LJi > r I lu (^jJt 

J-aLSLJI I a ui£J\ 4_u^LJki_ij ^L-l^JLlJI '"''jj^ ' 

i_3jl_it-aj i^^^jj-sJ! ^}L*J! la I 4_LCj_iTuJ! ClLal Jiir" < nVI t— 3jL>J.I ^yoj-C ^Tt\ i n La-£ 

i in ill (j ni-a-H 4_lLl>J! ^ *J Jail ^-l-lju «L>JLjti! ^1 JLa- "i < a I <j-a 

(<ukf (j-aj ^Genetic Enhancement) ^IjjJI uA\ Jmitl qjhi^j oLJu-c 0 < uj Uj 
(The Magic Bullet) ijr A^ La ju1*_u-u JjJlLi^JJ i_Ja LaoLLa j-a> La 

3j.sL-3 4_j-i-L». «J «j lis dili CjLujj* y>l Jiir " i nLi ^ I -a- ~i 1 j jl <=t uLuaJI sLi^sL-ajJ! j! 

£-}L*JI JLj=_a ^ jJ-l j_ujj JLio! I i*L£ij 4-3-1 J^Li -ilj-U t-SJL^J! 4_)1_^>I 

4_2_l1j>o j>!ji! t-ajugJ! (J\ tj] ^Individualized Medicine) ^^aJx. &A\ *IjjJ! j-aj - 0 ;ktl 



II 



SI 



uhil dJLd 8^o ailiniiiui ulbl : uLluJU jillcJI ioobmmi-m^i^^ 

/_A 1 a $ (j ii j tj i * ' l _yyjjX\ (J^se uA\ i. 1 1 uLuJ 4^>*_a-a J^v i"i < «.!jjJ! (j-L-aG j-A j->a^l 2 A g i ^3 

tjLa LiiljJj i^^Lajv ud L*j|j l5-1>^ »Saj Lg^j-a (j-^jJ j^ljlLI *ljj_!l (jj c^-p* ^jVI <JL>JI 

^1 Jjj-LijJI i nj - <=t i a ' 1 .1 ua-a 1 ' S$ La 1 se ^ fl ui ' (_£JlJ! d ■ ' s-ljjJ! 

!i! LaX. J I i ii i i ii (Jj^=>*l 4 aJSLjj i4_i^lj_cl ^jl (J-l9 (_p3jj,l £-9j3 (jL£-a! j-ifcj j_j*VI 

*LL^I oL^ 

^aj_LLJ>iJ! ^ »-■> « [| (jjS> J i ii 5 tl SJH jj_x^a (jLb IjUfcj SdlLjL^eJlI! i>JUb jjj fl I (j_a 
4 j i ill j i ii tl jl_*-)VI ^-La p~ j i nj -« I j" >.|j >-J CjLjjjJLI ' iLa» _o-&J JlJJo. .lLs (j^al calLa-l 3j^?jj 
a i ii a jjfc La (j-u Jjjlj_<i]| (jx. tLuJusJI ^1 3j^""' 1 ' " 3 '(*L*J! IjUfc I j >.j La I (jyjil 4_icLaIL>*^?lj 

(jl2J| JSLAj La ^psj-cj 4-jj i ii gJI LM_J>J! ^ 4_u!jjJ! -1 U-^VI ~ J ,^ ~, < 4_j ^Lj-aJ! 

^gj; "i i ii a ^Ir r I Laa-Vl l^jj ' 1 J-^ 1 * ' M ^^dj-* (j' (j^-^- 1 La _o-&_J t4_ul i u <^L! (_£j_2JI ^JLxJLllj 

i_dJj ^jLCalj .cjLLl->JL <_cc^LliJL (J i nitl (j\ i ii ->u ^j_ti>j^a (j'ii^ljl i n I j gjj i4jj3l£jll! Li^L>J! 

Lt A , „l A tl < cjLjsJL (jl « "m La 4 i.^>La>j 1 ^ j " A a ^jT.l A'tl < < nj </. <S"tl ^j)" gtll ^Ir 

JUb 4j JLa- 1 1 ii 

t _ 7 jJ! ,3jJaJ! 4_lLj_>J! 4_>JLjlI! jl t _ r Ij_j»iJI ( iLaJI gcJUaxa^oj J ua-Sj 
j^JI 4 aj lin tl ^LLlaJI JLi.4 3U ,„ l ^ji! 4^JLt_a (^JLc JL^JLju 
j! (4 IVi tU) 4 <>ijj-ll 4_Ll^>J! (Jl J j "i 1 11I 1 <j j q (<UJJ i(jiajj_ll ^j-Lljv 
^If ' ~ C I jJa JjJl^JI (j jtttl Atl jl ^tsJLstil ljukj iJLjJljv (j^a Ja «tl «^itVi , „" t I -j i^«l 
4_t_L.LL3 p j fl (JLjsc-a 4_u^Lll 4JLiaJI dil j) 1 1 11 tl (J^L>- 4_aj_ij>o pj ^jJI (JjL^JI ^aUH A J S-HtJ I 
^1 (Jj_aJI (j^AJJ .^^jj^m j ) Atl dil ji ja 1 ii-^tJI 4jIjlj ^1 4Jjj-aLi (_£jJ! i4_uljjJI S^Lil 

4_iill i_aLAl£l ^ (j^Ls^ J (jr^^^l U>^' ^jl <jt^ 4j^ ut jtl 4Jj_2_ijs- ^ jJI jjI jJI aj ^"tl 

Sj^jJ j_^a (_£jJI jX^I J^^l tjl-^ tijj ui jtl ^jM-a- It 4jj£LLI i_3j^^l 4_3jjlxij i4_Laj±L^JI 
^jl i^j^l iCjLLl>JI (_Ja jl jJLpJ I ( JaJI ' ^ a ml La J-Aj " JaJI JljJL>JI 

(jja LtJ^ »1 aJUJI (j^v a~ J 1 nfl idiLuaH^JLlj ^Ij^^LI 4_ao- JIj!j-3 i(_i!aJI (j-a i(_L^tJ 

(_p3^il q^sjlsc uxj (j^a s-Ltla^l (j^ a" j ' i' Ij-^JJ ' 4 j 1 ^^J> I di^?LxJLI 4 1 1 1 nil CjLLljsJI a >■ 4^j-jl>s 
iSj^J 1 11 ^ jjt^~tl 1 — ^lj i^« A" J^C < — J_j_uJI ^If p j"j > ^ ^ ^1 4_al_Li3^L 1 1 j t (JjILa ^? 4J3 JlJJ 
1 j ) j A 1 1 (j^aj ^L^JLa-seJ (jyjJ! CIiLLlsJI ^Ir jiLu Sjj La >< 1 i>j , ,. A tl cLs^jJ ^j^a^ «j 1 aj i^^^paj—aJJ 
(JJ jJI (_p3lj_a^l 4_ajl-9 !_j\c ^jl ^j-^-^ ui (jSLaJl! ( j-a ^itajxa 4j| CjLLl^JI <_<IaJ ^jj^VI 

^jj (jylc LLaJIcI LiLti (<M£J ~ j 3 j"j (Jj (_p3jJLI 4_ubLa ^La^-fl (j a j Ij i4jL_jj>> I j ) ( >L^a_i-m 
(_L9 d 'J ' " J-II (_p3jJl! 4_ubLa ^j^.^- .". tl LaJUXj iSJI i-iLIi I ' (j^-II CllLLpJI 
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4_ajM-ll 3l_pJ! sLaj^Iaj (_ ijl i nVI jl_au£.l ^jjs a JlcI * aj i ii i_dJj ^jLa i ( j- a j-^ <j-° ^j^ 3 S^ldj «Lcj^j 
Jj-3 (_p3jJl! (Jj-al" i n" i ii (jyll! 4jj.sVI Aljij-'mil (j-a L^-Lp- (j^a'j inj i4J (Life Style) 4 j < nLUI j 

^3 i»l al « tl j^ ^~ J ' " 9 ^J-^ 5 * 1 -^ ' JT ^ ' f* ' " "' 1 " * >l "^ Cy° 4_C_jjs J 

4jj.sVI i M uu£\j j tjtt" l_&La_a t j^j) < s j i ii Ijlg-ij i(_pslj^a}L! 4 i 1 1 a U 4_ujj^>JI CjLlIVI < j aj (j^a 'La 
£-!L*3 (4_x^jJ! 4jjjVI) JJJp* 4jjjf £jjJL>.l LiJJj t_u " j « »j o^j- 0 4 j mlH,! 

Sj^lj-lU 4jjJ^I piajj, (JL>JI La-£ i4_L ; ijL>. LgJ (jj£i (jl (jj-S (j-a 4_<-uL-ul ^<S (_P=>jJJ 

. Ijufc LLajj 

i_l!Lufc (jL^ (_^j-Ll->J ! j ■ -•>« tl 1 j < ji'mi (jP^I jl 1 gJLa-sej ^j^jJ! 3j_j!l£LJI JIjI j a [| (j-a pjijJI j 
(jl « "m 4 15 i ii VI oJUfc Ji ■> »j i jIj-^VIj Cjl_*_a-j->ii,l (jLfeil Jj3 4 1 % i ii I j 3^ j "i *s i~il k. A -». i 

Cjju>.| Skj . (^^a j-Llj>J I j uaa tl Lfl>jj_iL JL9 <jPJI 4_i£.La-!i3-Vlj 4_uCj-AJI a 4_l£^L>-VI <_ul j^sJL) 
lIiJLxj (jl (j^ 4 - 1 La lP-^J (jfoSLiu CjIjLij t^jl i i ii *»JL) (JjjJI (j,^ CjLajSL>Jlj CI) L«-a-Ti_>Jk I 

^j_u_>JI ^Jfj i"i a j<s£.jJ ) ^ * ^L*J ^ a I « II C-ise-iJI 4_ulj_L-a t _ 7 £Ljj_ i aVI (jjjj-jso j£LJ I £-J-<=>J LaJ_L»_3 
4j^iIjJ I j" Ajfoj 1 jlf 4JLui> ^ uj i iiQJ 4_ulj_til oJufc (j-* Q^l l ^ > *-" 1 ' ^jyj^sjl 4jL^ i_£j_i!u-l!I 
Cj|j_ala3 Lkjj-aj (jPJI i4_t£.LaIL>"Vlj 4_i£.j_iiJI t_ulj^Jlj ^aJL>J,l CjLj^^Li^Li 4 Sl«"t I 4 j il i ntl 
4j^ i ii (jyJ-c 4 U> ail ~^t l 4 j A j < ^^.a 4_1_l^JI aj 4_L3j_Li! i ajlloj tl ^o_<t> 1 ( j-aj i4_jjJlj>iJI ^j_LlII 
H_flLfl J'C i"i t CllLaj)! « U tfjuk ^> Jl^t ~i i ii" (jl (_ r Lc i dl Lt_a-Ii->J, Ij (^^aLa- mi^L! 4_u_i_>iJI dlLajlatil 
^^Lc 1 j al . i ^- " , „V ^ajjj_>JI JLx^a 4 j < S " 1 1 ' - 1 lj)J ^~ > " 1 1 i—kjilijj ^ J a jl& 4-Ij^JI C i i "J-iiJ 

^^^^itJI Ci^_JI oLl1>L>-Li (JLlIu La _ajb 4-1^1 0 jufc 4JL^JLc jJI jj-Vl t_uL>JI J i^lj-a^l 
4jal«ll 4 ail SMI j t ~„'\ (jAc j-i^pJI j (4_t£.Laa3-l i4jjL^ijSI i4_l£^L>.| i4 jn i nl*^ ''Li-y^ t_4jl J^-) 

^^jj^ in a 4—LLa-jLj ■>! j SJI cj jjJb jlS (Iceland) IjuLxuI 3Jjj jLa («JL*iIj .( \ jjxjit) ^Lill 

4_aj-^-a 4_i^>L>> 4 jalr 4^ uA LjLso Ijlo£. CxsejLa Ji^j i4 n mi YVO £^-*-5LJ! L^jK i a ^xa^sJ 

3j_(_i£ ciiVjL^ LiILlikj i^xJLl 4_LLaju aLj nit Decode Genetics 

(j-aj olj_5^LI 4_lu_>JI CjLajJj> [\ ^If <*llaflL>JtL) (j U "n La L^Laj ( jr I_ij>JI i a U d jJ a C I ^ jj flJ 
i-,l ^. (J7 jJI CjLajU all 4^c_uj Ls^LijI C*aSj> 4-^ uA\ (jl 4JL>> (jr^J ^LiUj (j^- (Jjj 1 " ^ OJ? ' " 
I j » ' jj" ^"i j i ii ' aj ^ iJlj-aVI i>jLjk (_ T 5 (3 :>t !l t_^l ts> ^Jb (j-a-3 1( JJ _Llj>iJI gt. i ii U 4_L.La-«-i L^_lLc 
(Jl j i nil (jLa 4 a K i^_aI;i^iJI j « 1 4j 'I i^«" a>VI CjI j f I JlIII jj-p Lubj S4J^Lc d "JU 

4JjJ Cj J_>. Ji_3j 9 4_ u .u»J I Ljl_4jJbiXt cJ^Lj_al ^3 (3^1' t-L^>Lu9 j^a : ^ i a j Laj ^jJI 
^ i ii U 4_LLa-*j a I j a It 4 a'V ua I >j a C (_^sL>JI frj La a 1 1 (j-a Clil^ mi O^e-Laj I J il i a \\ jJls- Luj)"i i el 
Cj^jI in'itl aJ jt j -^tj .4a uu (jj jIU i a i taj j Ljj_LLa p a>JJ-Ci jJl—JI 1 j '1^ i 1 ( JJ _L_>JI 

3.}j_*J! Laj i ' i^jLaJI (jLa '.j jr ajjj_>JI j uaJtJI ^_j3 _1 O-^^J-^ J' (3^1^ Lt^' i~<1 La aaeltJIj 
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(<^ jr -ajJj_>J! j «JJ 4 j i pi J "ill t_ul jj»JI» j-i£. CiJQ Y * * \ j»Lc- 4_iSLjj^a^l ^jl*JI 4Azc^a 

jLuJI IjUfc i—iL^tj-is! i_d£LiIiJj iCj1_Lj»J! (jjjJa <j£- (j-aljwaVl 4^>JL*_a Loj CjLuIjjJL) (jl «~" 

JjjjJa (j£- 4l>JL«JII OjI^ lj| 1 ^ e j" ' (jji»l 1 1 "mj CliLLpJI ^Ir J o "« j i ii J ■ all •• 1 I i_cLs (jl ( jr 3 

U-3 ^J ^ ' i ££j- LM (J^ '"' IJ ^ mi 1 1 1 4_a- <<-> ( Jr 3 (j i ii se j < ii ^jIj^JI ( Jail (jLi 4_i3 (jjjjjJLsu (_£ jJI Cjj5jJI 
tfJLA (jl (jjjjiij 4^j>- (j>aj • W^^-- 1 Lt^ 3j_jJj>JI 4_lLij>iJ! 4jjj^I CjL^j^Iu (jl 

i( jy j|jjj| (j\ i n-a-'tl < ijL>i-i (_jj2 ^ JLa- "i i ii" i ii LujjI LjjSLJj i(_p3lj_a^?l «L>Jljti i ta *3 (j aj t ^ JLa-"i i uj i a 

IjUfc (jlj i4i^ "i -a- oil (j im tj ^«JL>J,I (_ 3 j2 CjLIAII (jia* l! Ij i-^-v. (jj <j i ii ^al Jlir" i nVI i_dJj (jlj 
(J 'l 2 a <j-L*-a (Jj-^ 1 11 ' 0' Lr^I J ' ^rP" ^ J ua 4_l3j_C dilj^lj j» I J-stTLuj V I 

GATTACA ^ylijjelJI («1lAJLj oLso^I Ijub jIjj > j £u < ..jj 'LjjIjj (j^- 5 ^' i3j>*-" l? ^ f 
t_iUtj^f j-^Ijjj i ijL^j^l) («Jl-*-II tiilj all (jAaj 4_JI j^.jG ^jJI ^jjlII ^?liLa 

iSj—ti^ 4-lj>-jJj j i ii '°\ Jj-al (Ji^-Jilij 4_u_ij>. (J>a!j-C LlULk ^jl (Jj_2JLi i u a \\ (^IjJ! I j-ib 
1 j J J e 1 * jj (jPil 4_2jj_LaJlj ■ I j i ^> " i i (jPJI 4_ulj_iJI jljJll p i ii 'aJI 1 gj ^-I1-»J <jr-^' 4_2jjJiaJL^ 
^fl 1 ^ j a ^LaLc, mi" ^? jj^a^?l a Juk (jl (jjj j 2 ' p j iCtj i4_p^jL>JI (J^l jaU (j-L>> p-uu»JI 

(jLa LiLIjJj i/^^ , 0 (JjLjlj Lij Lj-y^s-- j.'l '^"j J ^ j 1 1 ol Ui-'j-^ii i4_ l!1 o -ij-^JI 4^e_i-£> 

r I fl uJI tjl (JJ. 1 2li «JJ i !*"-»■ i ^« t (J^aLc 4J (j im I 4jLII * , 0 jl J 2 <\ | ( jr Ju_>J! i_3^l_IL>.^?l 

jl 4_ul_j_o_j^ jl 4_lLij>. OjI^ » i ii i«Uj>*jL>l]! «L>JljtXLi (j uj tj (Ji^l jJI ^j- 0 (jr^'- J L5'- , -^' 9-* ^^P"^' 
C^ajLir" i nl jJ Sj-ij^ JljI 4_uIjjJI 4-<-uji^lt (jl ^ajT ciJLjLa ) 22 «JJ . ("\ ^xjit) 4_uLjj_L3 ^Jj^>- 
aSJt ^ Jiir" i ii t (jy^U l^tjiaLj (j njl (^LsJI (_j.il i ii j_«»IL>J,l (jl_i ■ ti-uiaj «LlSUj ■ <J se j - *- taJI 3j ^ ' 
g uaJJI 4L>-j^a (j| > flj « « J-'kj ■ \j all 4 t lL = l>JI 4_^oj_lII SjLcLi (jl «" < L*-^ 4j-aL>> i4jj2JI (jj laJI 

Llj| ' 2j » ' c^>- i LpL^j i_)1_lII (jl « < ^? 4J£Uj i LJL>- Sj^ljJLa 3j_ji£ (J-alj^. ^I ^Llj>o <>juk 

JL3 La j» .jj (^ 
. « I Jlc. (__; j£ iiu 

i_3 i LjJ jj>> (j^a mi (J^ ( JJ j5 (j^>-Ij < LTi^e-i-a ( JJ j3 i La 2 3 (j uj I 4_uljjJI ^ mJ I4JI (_L>- J "1" 1 n 
(j 1" 1 11" (J^v mi \ 4_j^j iLfljjJa_i 4-iLpJI {J[j LaJI ^ JLa-"i 1 uJ (jl (j£LajJ 1 Lujjj— u-aj Ljjjj>-j ( jr 3 (Jj>-JGj 

1 11 tl *Ij (jf »j (j^c-i^ i *- c -J-9j J-^ i>°J^' -^1 * " ' "I (^ p-ibLijuJ (jf ijjlsjJ,! 

( JJ jJI (JLill 4l^ 1 ntl ^jjUaJI (jl i- 1 1 1 11 ) (jLvuJ^I p 1 ii-v (JT B (Jli- (j£. (j-ulj_iiJlj <_A2JI i _^s\j^a\j 
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Wai]£^\ 3 5 ilinll 2 null llJlJI jdll! 8^0 DlllMlllIl Ifllfll : ullJUjU 

(J^v i"i \ I j< » (j^lae ill j<uj "i? (_ tji ut 1 1 j JjjijJa (j£. oJUfc LLaLl ( jr 3 (jl i u \*$\ 1 j .tic J ua ■»■ 1 

^ i ii j^j-ll (- 1 1 1 nil ( jr & (jPJI jllIIj 4 i o ihII J i ^LlILij i LnLp* i *- =c -d-*- 1 c^^— ° 

1 9 (jj^-i 4_uljj La 1S1 <L-aJ I A (jl I jjj i <aj jJ I jLa^ j^jJI 4JLl i nil (_p3lj^a}L! 

(J^^?l ^l j k a <a1slj>3 LjIjJ 4_jjsc_aj_l SjLcL a j flj (jl Jl*-1 SjijIjJI (J^Vl 3 J-g^gJ IjJsLs (_)^Je ifaJI 
4_lLlj>J! 4^JLti,l Ci a a>L_u J-9 '-^J i4JL>.L>. . a Jlir~i i uj (jl ^If is.lj.ijL ^ j uA\ 

I i aaj Ijl «J aje-uaJI 5 j si . ^»". "oiVI 3 jlSLoJ! ^1 <t3LUa^L i«Lcj^j lW-^ t— JLqJI (_p3j^a ^Ir 



*- j» tjj 2_i il p 1 1 uj 4 jlr 4111 ^1 <^> (Jj i uj JjJu^JJ <LaxaJI oJl^j j-LcILi Ltxajs- Lul 

^-alj_jJI j— L-L-t3 »1 aU II «^jt-»" . .. > ^jl ■ ^1 (^y.aSLjj . s^j_luj LUSl t »o ^yTi— >■ jJSLj 

(3jJ-J-.II d jl a c 4-ijJ 1 ksej i_dJjJ 4_^_lTlij t(jl 1 u <^l |_£jJ (JjjJ-jJI ^ j 1 ^ e (j£. 4Jjj mi U 4_ij_i_>i]l 
(j£. 4Jj_jjji-a tjj£i j mi 1 II (_£jJ <t3jj-*-aj 3j Ji^t-a diLLp- tiJLjii (jLs p U 1 1 J 1 1 j"l A" ,", CjL^ mil 
i«La_i3J «LuL_a_i£ di^Lcl aj 1 j *<•* ' d 1 ^ "' * a ^iJ-^" 1 2j ■ •• a L^j aj 2j ^jPJI ^J- 1 -^' d a g 

< 1 ^ i"i" (j| J j Sj (jj M^a < i^L5LILa idi^j^m (j-a Libj_i£. jl CjLj_oJL>iJI r I j" '"' I (_^\ "Jl ' J^JLi 

lj W 4i tL>J,l 43l__i£JI ^IjjLi ijLt3 tjf jl ijij-^ 3 -" J ' .' ^-^J-^ 0 (jt-^*" '^?J^ <jr Lja ^rh^' 



ji9 jJ JL^JLl I jub ^ ^LLl^JI J-a-c 42^2^ ojf i_aj «" . B j .Liilju 4_«^L>JI diLl^JI LilLaj ^ 

i3jl j-oil i_3jj-m ^ 2jSlC (j-a "^JlJ L^JjLlLi ^jj_L>JI (_^lj (jJ i-djLa Mill £j jj| t-j-iLs I 
^jj^l CjLLljsej j^K 1 nit 4_l>J,I Cj1_Ljj>JI jJlJl-aI »1 aJUJI c^l Laj 1 "I jJ 4^c_ilill (jj^v" 1 a I iLa^ I jiSLibj 
4_x_iJliII (jj)^" 1 uj ^5 jjjjj uaJI 43l_jj>-L^tj ^ 1 n *»JI (jP-II <Lalj flJI (jiaAJj diljj_Ja_>JI t_xJ>o 
Jjj^oJjSUIj 4 1 o 1 ntl (j£. 4_>oLiII (_p3lj_a^/l ^j_aj>-j (_^j£LujJIj ( JLflJI (_pslj_a| aLjJI »l ua2JI 
L^_Lp-j 1 p j^'l 1 " * 1 (j_ojbJlII 1 La * ' tLtllSj J-^-i (j^ 3 (J^- 5 "^^ I j ^Ijjj 1 uj i(j_ajbjJlj Aj-a- i"ill (JSj 
SjejuaJI diljljj «LLflj>o ^jJI j_l3jjJI ^l 4^Li^3^Li i 1 nil dllj otC ^1 jLa£.^?I <JjJ«-a jl J^j 1 11 
La pjbl (j-aj . jl « 1 n^?l 4iajkL 4jJij^?I ni\ «L>-L>iJI aJ^-J I g3l J a ■ •• a ^j^* ' ^- =t rH J 
^^Ul *ljj (jjJI J>-jJI oLLljv ^ JjJljlILII jjk 4_i aI j ^11 4_uj^JI 4^s-lj_^tLI (j^aj 
ljukj 1 Lkjlj_aJl^ul / —I c j j 1 ' (_£Jl!! J-Aj ii_ijj^>JL (jiLi (_£Jl!! j-A '.i_ijj^>iJI (j£. 4_>ol_Lll 
<_)j^>iJ CxIaJa^. 3l^_al LilLuk (jl Q« a 1 a j\ La ajj (j^ Cj-iIj (J g£ i«G LLp- ^aljj ( jr 5 J_aj>-j-a 1 » ■ La 
(j^/ ^? j_tiaJL i^5^ 1 iiLa- OjL^ jJ (jH^" 2 il j <tl ^Jj Lj_»-3 ^ a~ 1 n" tj^? (— ll 1 1 n^l CjJL>-jj 1 j". 1 A 
(_3 dij-aj Jl^j ' ' J j 1 " ' 'lP^J^' Lil^LLa^? j_j_ajJ i_^jJI (_L>-j_II (j£. i_aijitj 1 j~ j j I 
JlcI 1 n" Jl^ diLu_>JI plf j 4_uljjJI <J 1 " ) j j II (jLa Iji^Jj iUjj j3l£jb «Laj^Ja ^ . .. Ait (j-a^j (jl Jjj 1 11 
jljJLlj i«.l_LflJ| La LajJ (^ mi j II j^>J (_pJI dlLa uaJI ojufc (j-a I ge " 1 1 (^ 4_ul 1 ajVl 
4_a^s-jJI (j-a (J-ii^ j_a (jilj iVL>-j I j S ■ > (j| ^ * II (^Ir (Jj t»l ml (^l (JL>-jJI (Jj_j_>iJ (j njl Lub 
LlILc ("i <t n faaJ lLU (jjjLlII (J^ tjl-^ jjj j-j>.^LI n" II (j>a (Jjisj 'U 1 ^* .' ^ ("<3 *j <£ *— ^ 
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i_iLe_j-_>l "j I (J^v mi \ (j'ii^llj (jl (_yJI ^LLxj a^l Ijub (jl_i ^If Llj i«Luj_>iJ! tUj i^l t 

^gjl all (j| tlc-p*. i J_iL*_a J-Aj i__U j j j C j-a^?l (jl JJL-U (j^>-Ij j A , „l All jj_a^?| ^j-^l ,^»" -^Vl 
j_jJ! l_Ll^t<3j J_La I it a d-iiLl Lj—Jbc cujlu Laj 4_uj_>_!I '"'I A i^»tl <>_i_ife (j| ^"i i~i i a t 4j^ in ill ^jjLil 

(jl_a LiiljJj iL__La ^lyitl ^ (jVl ^1 c 1 1 mi a jl9 Lfcj^j ^-ljj^I -*-2l£.t Lfj I 

Jl ualj i ill j^lz. i__Li (jyj-il OJAJ ^J- 1 ^ UJ?^" ' " <jr^' ''^^J-*-^?*-'' 4_i_uJLL_JI (^ J_p*jJI (_LaVl 

. Lj3-ll « I llj 4j^ in I 11 (_yjJI '"'1 fl-U-xll tfjufc 

iClll ij *>JI «J U , „l j i (_p=lj «^l c d>^-°l (j-^- ''*' ' Cj\ J J \? 

(^If SjJLaJI (j-a «.L_L_v^l (jSLa (_$j-!l (JjL_JI a J a " 1 1 (j_a Cj _)_-*-" i < n Lul_a 
i(_ 7 _L_>JI (_>^aj ~»- "II aI JLsr" i nLi (_p3lj_a^?l oJUfc p la » a ~" 

4_l^e_j_xi (__)L__> (_$jJlj i(jj___!l I Jufc 4_il_Li (_y_3 (_g^ in ill aj-u_>JI ^jj i"i a Cjlj_a3 |_£Jlj»J Cjs-L*. (jP-II 
La JlIc (^^JlxjsJI (j aj *»■ '*■'**' II ' Lufc Ju-aAlt) iJjj^J (J£LtIiJ (_g^ in ill jij_u_>JI 4_u_j Ji_iJ_>_i 
jj>*j_! J1J9 (jl (_ y 3 ' .j .till i i 5 ;, t (j-L>-j i La (_paj_a <j_a 4jLL\_a i-.iini ' u iJaJI ^__JI ^yju2^X\ 

i__LI_s (<u£J i4_3l_ijj_a (_>---*-' (J j I -r "n ■*! j _JI (_^i_jij_t,l ^j-zs J_l___3j ' 'I^J "■ 4jL_i i La _-^iljJ (_U=- (jj-^i 
p La « a (___3 4— S-j-Ioja (jVI (_-Jbj) (JLUI 4_L____. _3j___JI tfjuk _,)L_) pi «Hj) 4_L__t_-a ^l ' se " -uL 

i cj-lL-JI jl£)L__jJ ' _j ^ 1 1 ^Ljj^ L__La __)j£>_u (_--JI -ill a K tlj i__ijj_>JI 3«.lj__Ll (_Jjjl!! CjI j<i in" i u a 

(JL>_!! _U_L>_1 p_u _--i>- i(JJ->-tl (j--. SJjj i ii U AjjjJsI L__La (jj_!_u (_--JI i__jj_>_tl (J i ill i n" 4_-e___> (j-a 

j -r c-_J p_b __)l (J-al (_-ic i L^_LL-_i (___5 iVi « 11 j 

(__JI (__-9_l_- (_ y Aj ' ^ WY ^Lc (____ Lt>l i<i mi~^I (j-lll Lj1_Li_>" _^jl_s-I L__i cj-iIL-i (_--JI 4__u^___JI ^___>jj 
(jl_. I j-Lkj i Estrogen receptor gene t >_^j j> _l__,^l oj-aj-* J ; L_____ u _a ^-L__l (j_c 4JjJ___XI 3_L_>_!I 

i__3j_>> (Jl_j-_sl^ SjLj_II _Sj_3c-aj 4_x_L_*___> (jj->>3 (jl c_-_*_l Li_il_ijj-a L__i C__u_> (_--lll i__jj_>_tl 
l_9j__>J jjj i(j_i-T L_9j__tJ (JjJLjj) j-A-Lt-T-ll jl (^Lt-al 3jj^>-jil i_3jj__>_!l J_3»- 1 i__9jLji».) t _)-3-Sj-tl jl 
«Lx_uj (jLa I Jl_Laj ._^_«_a (_p3j_a_i 4lbL-i>l (jl auVI (Jj_5 (^1 (_$^5-i ' l_La_>_!l jjj to ' ->->"lj 

(_ T 1»3 i(_jiajj_XI (j£. <l i j »j 4_t<3L_>. jl^ i nl (_ylc ^^LLa^L ( ^ a , n" in ^_Li_>_!l ^-^J se 

i«LjLj^Ij sQIjLc (^1 4 1 1 ii i 1L i 1 (_g^ i i n Lo£j i Lajlj 4_JI 4 1 1 u ilL i la (j nj 1 ij_u_>UI »(_, Mill 

.(jiajj-U 4-IjLu 4_l_>L>JI jIj__jj^?I tfjuk £j jG (jl 4^Lie_a 4_l_>L>- 

i>Juk (^Jj-is (j-^- (_y->J sJll >*Lj-fl L_La_a c__3 1 J_S-fl i4_ljIjjJI '"'1 jJL2 jl\ (_y_3 A. 1 flJ II (Jjua-flJ 

' aJl ""' (_$jJI * > LltfbLI I i~il ■> ^.^ ^j^a La 3«.lj-^ (j-a 4_i£>Laj (_$l i( JJ _Lj_>J! ."■"tl i CjLjIILjJI 

( _ y i£. .'i. Jf^ juj_3 J£1Ajj (_,__!! (i_fljj_»_lJI jubLi) (Genome) 4_uljjJI 3j_p-jJI 4J^a 

i4_uljjJI LuLajU a LjJ Cj_xi_) (jr^' 4JtlII 3«.!jj9 jl i( jr jj_>_!l ."."tl 4_lL«_*-) a L-ll I (j_Lajj iOJo- 
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(Postnatal Diagnosis) 3j>VjJI juu Ljj ^j-SJ jl (jSUj U£ (Prenatal Diagnosis) ,Lv>-!l J^-l j-a 

(j-a fl ■ « i-xtl ■ 3 la 1 1 (J^j>o ^If 3j JlSJLi jLLaj (jP-M « I • (J> -i» -II 3 jLa (Jji^ejJ CjjJJ Juu j_j-i^>- J I 
i^Jj^?! (j-)_j£jL!l ^-L'J-a iy-^ 3^3 £j\1sk11 ^-LljsJ! ^-^J se '"<~tl ^jj (jl I ua 'I (j£L«_)J 1 ' ■■ flJ (j I tj_J-^ 
(JT I ; LJ>- ^ i ii <a^ (<jJL«JI (JjJ p a (jVI ^aj_dJj . (Aj V (jUuxjil) 3jjJ_s<_a Lj^U>- jjLrcJb V jJlj 
iLjJj-Luij I 4JLi_iJ ( <t3j£jjtJJ (_palj^a^l QjOJt ' ^-^J"- aiHl (J-a^x-JI 3jli3 (J^L>> »1 i u itl ^Ir 

Jl AUVl j uaj M ^Ij—ofj .Down's Syndrome (jjta 4_^j}LLaj iPhenolketonuria 

J| 4 1 i .ii i n ^ <i i n" d <Ll9 i «L2jjJo ^al J-ir" i nLi i_dJj JjJLxjjj .(J^»JI (j-a S^S-ua ,Lv|j_a 4jr 5 (Jl fllaVl 

SU^, uij S-ajjJo (3_jjIjjJI 3jUI jj^j (^1 jj-aj-II S^ljJs) DNA Sequencing j! « tjj. j» 

i_£JL>J Lg-La 1 ai\ "" (jPil i_f3j^>.^l <_tjj^j 4_3j_*-a ^Ir (Jj Li i, j " *" i4 Ijl^ diLcl 1 a Jji^ « ~ 1 uj 

^_ba_i ^1 <J A i^«tl tfjl^J (jSLa_ij i4jjIj_jJI I j * ^ (j_j£jjj 4^a-se^uaJI 4.C j < n^XI CiLse Ojus 

(j^ij -V uu II (j-a 4jj^aLi,l JIjIjjLII (j£. OJl^IL-uj .(jJj^VI ^Lie-ii/^l oljLxLa 
L-aj i^aJl->Jkl (J^>"lj (jy^ 4_j_alj_S'j 1 Jj-flJI (jj A -»■ > ^ | » ( jr lll t_ulj_>JI (^1 4^1_j^>^Ll (^IjjJI 
4jL_p> j, 1 11 (JlLa-iJ (J^ j^-aJ (jt-^' '^L)J-^ diLajl « U (Jj^tlu Cj^>- jLT (j_a lLU j ^Ir "ij 1 u 

j^a^/l 4_S_ii>.j . CliLaj)U U lLUj ^Ir ^HaVI ijjl>^"^ (j^alj- mi I LgJ^La. {_ys t^«~ , „ 1 CjLajl* a ^1 
^La-l^VI -iLijpe-a jf 4j| jf 4JlljL=. J^jS {yi Jj-oJJ 4_uljjJI diLa^LsJ,! ^1^. ^>UaVI 
diLa^ixil tfjub gilaJ, I (jl C^p- i(O^J -Sj-AJ! liili 4_£>Lc ^ Ij-J-J-^ IjM ■ fllaej 1 ^Lc J^Aj 

lLLjI i(Jlilll Jj j 1 11 ^Ir ' JJ uaj fl t(_)^ge oJI tillj (^ 4_LalSUI i-kijiaJlj Sj-flJI JaLoj ^Ir i_3j «" j 1 u 
t_tCj3 OjIj ■ ■ djlf 1^ uaj (J^L>- (j-a j| tcl! J 1 uTt. (jJ-C Lse_ti>!j v^JaJ ^? J-^J (jr^'jJ L^J" 4 - 1 ' >l a 
(jSUj i(LlLIi (^ (3^>JI ^j) ^j'j-"^ Lh° Ll^- 1 'j-" (cr*^l lP 3 ^') J-*^' JJ lj^ (jt^ 

L^' UJ- 3 LiLi_2j 1 ^1 .". H£L| . .. (^pajj,! (j^. SJjj 1 11 U 4jj_jJ.I 1 j ' Ci-lTl^ (jP-II 4_iill (^Ir j_LLaj (j^a 

Cj1_»_i_1II (J^ 4_4jL>J, ^1 J )"ii ii^I Lib jJU^cj Lukj 1 JljJLLc tf«.LAi^l (JjLj>o jJI LlLuaj-^a 1( j 11 jt 
- 1 A ■ , „ a i_dJj 43j_!L-a ( jr 3 t_tCj3 V lLLuiAj O-il tjj^ J^J tjl^ 1 ii^l (j^ ^J-ill I J-A ^ mi it 4_x_pj^ 

(j-ljuqj tl epsj-U I ^Huntington syndrome) (jjJLaLZLLk ^j-aj ciUi ^Jx. iiiLo l-^j <>>;tj 

(_iL^aJ,l (jLa LlLIi JjJs Laf (^uuj^l (j^ Jljlj VI L> ^iie_ l iJI ^1 r j fllaj V ^LajJI i_u uaj mJ jJI 
3 J j « 1 11 3l_p> (jl 1 11 \*$\ (j"' J « <J i4^jjj«JLI (_p=>j_U ljuk (_p3lj_cl (j^a uj (_^| <J jjg j j ta ' V (_p3jJLi 

^j-ai! (jj^ij 1 Hallucination (jLj^Jlj ^ji^JI (^Jl 4^L^VLi Excitation ^jIjIMJI (jbt^l 

(_p3jjl (_p3lj_cl jj-^li JUu CjI ^JL-u ^ ut c fjf^l (j n<> ">- 2jJL3 (J^L>- CjjJ^I (^l i^jJj 4_a_p^j ^Llj 
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uhJI hJLd &o nilimiiin i_a Lai : u QjlxI Li jllnll 



2006 jiniiuj -jigl/l 3 5 iUdJI 2 mil 



t-^jj^sjj i^j-JJ }LaL>. (jj^Vl JL3>1 a^- 3 " d^-y lP 3 ^' il)^ '.(Autosomal Dominant) 

Juuj i<jjjJljJI <j_a (_^| (^jic i _^sjX\ (_p3!j_cl toj (jl (jjj ^paj-aJJ <L. i _ m JL I 3j ei]n\\ (JJ l£. J 1^1 -»o 

<j! jjj £y* (j£Jj ^Carrier) oj akJ t }LiL) j! ^j-al! MJaL ^jJIjJ! jlj^I 4_!L>JI ojub ^ 
^jJl^>JIj .(Affected) LlL*_3 ^jJIL < . '1 ■ oJlxj (j_a ^jJ>H\ JL^Vl (j£-!j i 4_i t_il uqj 
La :<n ... a; ^-jiaj ^jJ! JIJ-i^oJ! (jLfl diljJj '<_P=>>U I j-^J ^M-tl! ^ ^1 j^jj V <Gl j^UL 

diLLSLal j-^l j3 (jl—3 LiLIjJj S ( _p3j_U I j_ii> (_La>4J <_iLi*2_a 4jLj 4_iJajj a ( . u j tall pi tj £jl Sj_jl_3 

: Lj-Laj j-t^>L>J! 0-9jJI ( jr 3 4j^>*I LjJ (j ii j t 4 15 1 ii I Laj i u (_paj_U I Jl^J j£LlU ^-^J"- ."."it I 
(j^>- (_psjJ,l IJl^j ' lLua_u-u 4j| 1 Al . p It < (j-L»- ' iLcaJil i _yaie-u±]\ ijr 5 ^ i ..A'tl j__uLjJ| La — ) 
jl 4_JjL*J! 4jL_l>. ( Jr 3 i_lU j j-jjG Laj 5(j i ntl oJUfc (_L^ 43l_p* (_)"' J* j 1 a ^(j-L*-)j^M (j-»-u j I 

JSjjlslj^a^l (j-a £j-<JI I j-^J t_j| ' " 4jLj LjLS-l pltj (jl (^ SjijLiJI La J S^ji^U 
( Jr 3 j^aJL>JLl 4JLal t j 1 n 1 fl-i£j < 5 ( _j^aic_<IiJI i_lL!j <j^a £_a-lL>J,l i_k3j-a 4 j Ir c j > j > <j 1 a (_^jlll La — Y 
4_ul LiLjJ OjL^ I il Lvi^j ^4_La ^IjjJL tltLuAll (_^Jl>-I ^ i^>^" 1 11 J-Aj c^ie oJlj 4 J '<jU 43Lp»- 

jL ^^jJL^u (_L>3 J^c (_i j cul^ lilj uA \ LiLIj (j-a L^ljj (^JLc ,3^lj^_^ J^a oi^f j! 

Ijlj SiJj-a^. ^j^a (j^jt-ij^/l 4JLa_C lL!^ ~i j hi 4j| LS .... a ^|t" OjIj lLLjJ (_^aje uJI ljuk 

4_ti3j_a (j| LiJajl ^lt" LiLiSUj 1 LjL-aLs>. I jl "mil j_j£LjJ ^ a 1 1 tl (JjbJJ^I 4jt-aj Jj)t ji n Luj utl\ 
^aJLitJ (jJ 4j| 4_t^>L>- i43LaljHjl j ^~»- ' (jl i(j-Uuj^?l (j_»-u ( Jr 3 J-Aj 4jL-aL>JI tiJ^j Oj. i -a-j 1 a 
jJ I jLaj ^4 jlf CaAAJI (jPJI ^ aJejuaJI ' tlC'tl jJjLLa (j^ajJI ^ya 3j_p^j S^JlaJ ^?l LiLA-aL>" 
(jl CxjI 1 Lxlaj 3 JlL«-U j [| 43LiLp- j (^j^ 1 a t tl (_La_*U e>j\ "•V" 1 a (J^B L>SI 1 c I JIjLs 
(j -^jj 1 1 j_fl LiUi j_pG La 4_il_^-iil (jj-^J ''j-*-*^' 1 ^1 . ^> "1 * a J-Aj aJU ^ j ... (_)IiLcjJI (_p3j_-a 
IjJljwj LiL>o jl LaLa-iil jt<n* (jjjJI j— ii-jJI (_<■»■ 1 11 j_a (j^'v 1 nil i_d_Jj j<i IS I "1 j 1 a 1 $ (Jj < J4j|j 
(jl 3Lv>Jlj ^ ■»- uaJI (^If (jl-aLjJI 4-i-uL 1 a (_yjJI 4_l1jJl!I CjL»_aIL>J,l ( jr 5 (jVl ( jr ili_jejj ^(j-J^a 
La^?l (j-LaLIiJI diL^ ui CxC I Laj 1 ..I lj| p j " se ua (^If (j-LaLlII (j>a (^aLir i"i^l J t 1 ~i uJ 

• c^^jj^ 1 jl>"l (jj^ 

( Jy jJI dlLaj 1 1 jl i>JUb Sjl_jj>" ( jr B (3->^l t— cJ>*Li^> (j-a • <J . .. A > t\ 1 (_^jlJI (_^jj_>JLl (Jlj 1 11 llj —X 
(Jjfcj ^1 j . ^1 ^jjl (jjj (j^ I j » ) j ' jl Lfe^ i~i i t (j>a 4jj_2^. Laj ^ d J uaje uJI jl^ 1 eVl (j-a Juj 
4j>^jjJ| 1 . 1 1-." ^j| j\ 4JL>.jj jit-. 1 ^j| ^jjJJ (j^ 6 - 1 (J-*J SLflj . " a Uj^tle ^LL^?I (_LvjlII i_ ijJ (jj- j 1 11 
(jjj—SJI (jlj <_il ir-i a 1 a &J^>-I (jl Cj-lj Ijl (^yj^LaJI (j-a jj lt-i"itl j| ^j3^' (iH 3 3^-^' 
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LLtU I pJ Ld &0 nilimmn uj[flj . n liiil li lllnll 



I Jl^j ^jJL (j I J^Vl ^ L-u-JalJ J^cj (jl£ I jJ L«_i3 J! Jj^oJI Ja*J LiiljJj HiiJJi c^-^f 

(j -^jj 1 1 f 1 1-.^ I i ,1 -a-" i ,1 \ (J^B se uuj\ ' I 'j JaJI |»Ljj3 4-JL>- (j^J a] *."H (j.0 

aLujJI i^JlII ^J^tl j-^A' Cr^ ^* Cr^' ClLfljual j-U Laj a! J-iLtl]| 4_jtpj 

£_«jj>J,I (jl aI 1 <L>- Lnliij^a LiLlTL<aj lil Lau3 j-4 j_p-^?l (Jlj i ntlj S(JjJUtlI! (j_« 4 j f j-L!I oJl^j 
tidjl Mitl (j-o <>j_-l£ 4 13 i ill Laj 3-4 uaiLlI ojufc (jLa ! j£Libj SI j^N" ^ (3^' <_o-L-i> jjb 

i ,^i ■ t-. tlj ^jij 1 1 j liuMill dll (j-a < *-& J> - (J^ tljLj>*}L^s JLiJLjso CjLa_4J->JLI (_)iaJLJ CjI JL) JL9j 

(JjjJ! (jLil j flJI (j i aJ (j-LjIa-l! ^Ir <-_>j?ej 4j! i Lufc <=> i aj Laj (_£ jJI ^ 2 ta HI " flV| 
^jjSjb (jPi! i<tal£ i_aljJa^/l £_a J uai " J^v ud £-L^3j^l ojuii 4_i-uljJ) IjlJ^j (jl 4_lo}L-u , ^Ij 4_uj_*JI 
'<jlj zl «Laj^U! (j-i ilj^tl jl J i^»" , „V 4_oj^U! CjL_j_i^>jjJ! £_ti>jj i( jr )JLU j^j->JL! I j * a 

,3i*-jj <ya}L>-VI j ,„lAtl j_*_J| j-ib iJL>Jtl I jub ^ L>*L>Jlj <Lj_p». j^>JI aa! 

(J-A '-J-A (JL>JLl IjUb <J i-u-flj La ' i_^JlII (Jlj i ii llj ■ 1 j ^ j La iuj (_p3L^>-^l <J jJ -t C 4_Lalj_-a 
j^SUj U^s J-J^JI liili (jf 3j_l£^I j 4_aLlJI 4_3j_«i,l < <\ <^ t,l (jl-^>JI I J ' <a j aeJ (jl J-ib>U 
<_<IaJI (jL^ lil V Lul 4_uaL>- S^^Lc J^v liu -t C (^yJj^/l 4 i i ii (j-mjj^/l (j n j «J (j| Julj 

jjb La :^jL2JI (j-4j ^yJj 3jj i^i tl i-j-ij^l (jl 4^jlj i»l <_p=>J-^ I (- i 1 1 '111 I dljjJI JUa-j i ii 

4JLJ1 i^jIjJLuj j_Lo 4~, -wf j^jJI LdiiLaJ (jVI *ljjJI J^vjf i -JaJI jf d <ilr iiJLj| jJ LiLr9j-a 
(j-LlL^>J,l (^ (J^al miIIj (jj-i_$_*_JI C.cjc-l!I LjjLt-^-Ti-j^a ^Lljso 1 uaj 1 LL&j S<. u hi II Ij-ife (J!ii 

i4_t_c jjls^ij i^j-tia^j «J >.jj La 1 1 4 I i n^/l (j£. 4_iL>-^LIj jj-a^/l oJlA p j La *" I ( jr c^ in 1 1 J ^ )j il flJI 
se i^aJI i HajJl | j i(jAx.j_iToil (^1 4_5Lti>^Li (jjjLaJlj (j-ijJI »1 <Kt JaLLi JJJ^I I J-Aj 4_ljlsIjj 
(j-aj 1 4 IS i n^l i>JUk (j£. 4jL>^^U 4j>^jilj jL>JI ( jr cJL»JI Cj^e-iJLi Lt_LQj>. < j aLt£ JL*-) i La (^1 j i a 
1 j i oAj 4 IS i n^l ^Ir j j La Lj lj_4j 4_l>s^Luj^ I j 4_ujj«JI ^jM^ (jPJI 4_ijjv^I ; 1 Lac I (_^>-l 

dlj-j>.| (jA_i 4jj!jJJ 4__ila_£. (jl—3 IjiSLikj in j II ^1 him i n^?l ^j_iisj^a (JJ _3 3jLc LaJ (j^JI 

\ a xa e Ij olf l^'j-il ' . • I 4_aji£.j (j^ajJtAllI 
(^1 Lub SjLi^l jJL^o j . 4_lL_^I lLUj 1 j flliej JL^ (^yiJ I ^jLlill ^Ir 4_ujJlXI 4-lc.j in 1 1 j 4_LjjjLiII 

LaSLa i4^>.^L£. ^Ir Lujjl^j (_p3jJ>l i— a I mi "'si ^Ir LujjlS (j-u 4 « i nLi/ '*-j-'-«3 4_al i ii a LdLufe jl 

^LaL^w (j5^J J-^ — (^J^/I (_Li_j>JI |»L| j_Laj — (j-LL>JI (jl (jl ^jt-i" i ii \ (j-^cj Lj_^j 
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^j-U G (_£ I 4J (j|_a^-! (jJ (_)^a-Ljc_iIuJ ! I JUfc (j I Li!l3jJL^ £_a i La (_p3j_o ^-^^-^ cuJ (j.* 3 2 ! 3 JLJ Li! I 

Y * * V j»Lc •''-i'J - *-^ CjLt_«w_ j >J, I L^jIj—uLjj (jj _Llj>J! "tl CjLlL«_c. jj Laj 1 1 
(j I (i ^xjit) « (JIj-iIljJ ! Jjii~i niU CjLijJe-ulj ~i i ii I J (^jja jjj^sJ ! j_j-£J_*J!» ^Lj^ <J}Lj». (j-* 3 CjJjLv 
Cj Lt-oJL>iJ, I (_£jJ alf (J^ i"i ) 4JL>JL*_a plLjJ (_>iL2jJ!j Cj^e_iJ! Jal i u ) ^ I e <^~>j-U IjUfc ^>Jal 
,J)j_LaJL) (_p3j_«iJ (jj fljJI ^^^JLljs^J! Q^jLSe ui ill tjLb (Jlj^s^V! a ~>- (j^J . 4-L-a^l i hVIj 4_uj-_*J! 

pJ (jPJI Sj La >i 1 1 (_p3!j^aV! «L>jm 1 fcjlg J-s^jy — Lh 0 J-^' <_r^ — r«JL*ll I <_t^ i4fbJL>J! 

p~i j 1 11 Sj—lIL^ >— il 1 1 n^j iCj^?jL>J,! oJLA £j_a^>. ^1 uajVI t_>^tj (2>^>Jj '(J^- 3 ^^-^ ^ J 1 L^- 1 

Y • * 0 ^»Lc 2bl Jlj jjL^sJI Lbjjt£. ^ Nature 3 «j jUtl SJL-t^ o 

4_j-£j 4_ujj>" 4_2jijJa L^fl Ij-aJL^ iL5Ljj->a|j LuLXl »1 <iU 1 4Jl_JLa 

J^jl JLjl£ ^LH ^ylc ->tl SiiLitjJI ^Uaj ...I jJsj . ( \ • j-^-jil) f«JL«J! ^ ^j^-t 

(_p3j_U i. 1 1 1 ii s i^jJ! ^ Lj flla tl CliLLp" 1 j ' (J-«-»3 ^jPi! it^tl iL2jj_LaJ| p j il « ju ' uV «Lx_uj LjM-ll 

t _ 7 jJ! 3Jl_lj>^jJ! Ajjj^o ^J^>"J 1 ^lj>li 1 ' ^jLCjjj J_l£U! i ^ ' J-Aj i'Li JulC 

^ylc SjJLaJ! 4J tfj-^J JilLiJ! alaJI (j? < JLjSUI Ji-! j> jiiLdil 0 LalaJI 1 j jig J^-*J-»J 

alail 4LaLU! 4_lLJI Ij q j'a »L<.LtJI ^jV '.^LlK ^Lalj^it^.! (>^Uj tiu^tJ iLuljj 

4jjJl2»- 4_LajSj (_psjJl! 4_lI| p^n" (j| L-J LajJ CjLuj>iJ! (3i>^ (j^ (_y 'J> jl (jr^'jj lP'J-^ l5' 4^>JLt>s 
(_LaL? (J£LiIiJj p j ' joJ Lu^/ [jVI ^1 |<uj joJ jJlJ^?! (_p3j_a «L>JL*_a ^jLs Lij^j 1 4 ^ 9 i^j^J (JSLiIiJj 
jjLfl 4_oJ£Lij ' r 1 1 <a J J 11 ^JlII L^L>- J Laj LaJU£. jjiJ^?! (JjjJj_l3 L^j (J-a-jy <jr^' 
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LLtU I pJ Ld &0 nilimmn uj[flj . n liiil li lllnll 



dltjlt i4JLaLCtl 4JU_c dJajjlz »1 ol *tl ^Ir (jr oitjj d W ' ' ""***'..' <JL)^ ^ O^JL*-^ 

Jq^jj 4JLo_c 4_2jjJa p j a ' ^aj-i ^yjL^-i (JSLilij jj "j^j j all ^Ir »l ua 5JI p" j < «£)VI (jj-tl 
^ Ir ^-^lla^Ltj .j c^jjJI qj)^ J ' " i-dJj (j"^>- ij3l£jbj (J^Ljj ^Lu 4_lL>JI (Ji^JLi i—i-tSj 

^If j i-^*tl ^j-a »1 oU II (j-SLoj-i ^jylo- J-J^l jl Cj! j 'i i nil Cj!j_Ju-*J J uaj Jl3 ^jP-II 4_bjlaJ! (_L->*lj_U 

.(Y J1AJI) ^LUI *ljjdl jUjj ^Vl <£o 

CjI j m t uiJ JuLa <U C< o i iij (jP-II CjL*-3jJL!I (J^ (jVI ^1 j S •»■ ' pJ (^yjia 11 flJI I ^jl jJ_o 
^ jjaJI j jSLaltll 4_2jjJa 1 jK j j « j 1 1) ^ j to II c-j flJI IjUfc ^j! (J-a^/l ^ fl i ' <^>^J i(_ 3 _u3Li! (jj SJI 

^JLflj M_!U-3 ijLi^Vl ji^T ^JLLslJ (cujjJlj^!) diLa^l*!! 4<j mi ^yi^. 2 ,^ ,^V, 1 1 jb>*f 

*ljj£ ciiLlpJI ^IjJel^L (Jltli ^pJI 2j^!jJ! t-ijUtll! ^LlU http://clinicaltrials.gov £9>« 
JjJ^JLj Alzheimer j^uLbjJ! ^j-a 3_j*JL»-a ^ tz^Al ^jX\ ojj tjLa i^lj-^Vl 4^JL»J. 
^MJl^ ^j-^l £-M-*J1) Ji! jJ.! ^;M-»J! a.^Iaj ^ p_^| J^jG j! VI tiLLc L«_3 

^^l_»J! d ^Jj lo 3 JU>. ^If (J^ lLLI ^ i"i" t Lil j^>. ^jjj c J-^i ^ lr J i a se " 1 jj-II i tt « i 

LibjJ Qj^" ~ i ii i4_iJLj_>J! 4_>JLjtX! l_^_jJ| oij-isjj ^jPi! 4l>*j_Uj ^ JJ _ji>jJL! jLlIL>.! Jaj^ i~ij 

' j *X\ 4 j Ir i— fl^ ujj M^jJ! iLillj a i --» se-lXI J^j-l! ■ ii j 1 » ca ^' Lh^J-^ 3 *^ 

JljscI^ 1 usjI LLbj ihttp://www.cancer.gov/clinicaltrials j^bj tjlLj mil ^^^j^a^l ^yll^ji! 

. tjUa^ i ii tl ^ fl] iuX\ diLajl « U 

La jjb J_JjJI a1*JI ljufe M j S " i ii 

(J^ i"i 1 Ij iQj-aJ! IjUfe S_l!jLl ^3 mi i tl ^j) 1 1 4l-aL^ S«.l^^ f^ya mi 1 1 1 ^j-LljsJI £j)j_ili-a <J 2 
iLi-Jijit (_LaLdl p j -^^1 jjk 4_LaJiS ^t g pi « tl Ijuk I tLflJ ^jl ^Ir JlcI i u La pjbl (j-a tjl ^j^>jJ (Y^ 

.(_P3jJll ^1 djijjJll (JL>iil L^AW 1 "J^J idil 'J~a-lt 4-LtjuIaJI 
3JL>> M^-a aJlSjUji «LiJLpJI ,3jJaJL (_p3lj^a^?l ( _^jaju «L>JLl1 (jr JLajJI jjt-.~tl 3j£l3 «.LWcVj 

^psjJ,! Ijubj ip-ibj-Lc ^jJI j-iie3 J^Li-a ^ Hemophilia A Lit I ^^aj^a 

ijjjj^l « j i^tl J-^-JJ j»jJI jJIjjeJ djjj i n L I 4jjjJ^| jj^jJI i^JLj-a mi J 
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Lit! jjj " '1 uz\\ j»J Jj^j-a J~£C- OJ^- 1 i VIII jUiejJ! (J-oLaj ^ 3 i u U (j-Gjl^-iJI ^J-<3 (jr^J 

:j^LU! ( _ ;nl j > ^! ^pix}\ J3 L3 J=J>* <>£. 4j*J. 







.Hcp3-t3.tlS -i" tljl 1 *|j 11 aj^JLl <L)1 t^j C < -a ft* 1 1 11 4jijj_^J1 p ■ V ^ 




. Cjjla ^aj a| JLseIu_ul «Lrtjjj jJjVI ( _p5j_^j 1 j-u.ua 1 <15jLjjJI «GjjJaJL (j-L^Jbtil 1 ^jusjX\ £yi /V * 




cLJaVI ^ylc Jfl inti jj-a 1 i^>l 1 j-£Jj j " -V "tl J-aLc 5J_gj mil 4 1 1 >J1 uuj mlj JLiJLjjo 
(^Iajcj ^>4jI 4 j J mi j (jjl 5UI pLuJJI JjAjso till jSj t«La| jlaj ^ Jlj-J V 4j c_il uall j (j^jJLl jr-ij-V ."n 

• 4_t_'_t_>iJ | <i t-% 1 1 








^_t_u J)j_i_flj| CjjJjJI (jlSLal (j- 0 J-^^"^ 4— u-laJI ,Jij_IaJL jJlstHJl ^J-aLc ' " m i nlj t— <_l£jj (JjV 


m- 


Sjjjjj fitLijv. jjjjJa ■ ii 4_»_aL>. . « Don Miller ^pajj—^i! ljr uj->3 4jr i-L--v. ^-^Lc Jji 


WW 











Wai]£^\ 3 5 ilinll 2 null llllll Jllll! KO QlMillW Liilol : ullJUjU 

i_3jL»II (JT l£. cjJl_<j-ILc.I \ \\\ aLc ^ jj_cl_Ll! cjLLl^JLj 4_^*JLsl1I jJ^-j I j^L&j 

^^^Lill j_3e_*JI (_psj-a 4_lLl>J! 3j ^ ^ ' 1 3" ^ I * a C^*-* CxBj^. (jPJ! (_p3lj-a^?l ji^l 

4 j j in 'Severe Combined Immune Deficiency (SCID) ^ mil 

(jLfl Sj^iL cjjju>J cJla «" lij ^1 .(ADA) Adenosine Deaminase SL^.oJ.! 4jjjJL! 

jj-a £jj (_^Li 4_HjLj^>J 4_!L>. Cjj-oJJ Ll^j-sl^s '(jr^ 4_cLlil IjJsLa jjj j i ii JjlLaJI 

LaJ_L*_3 i4jj_o>3 (j- 0 _>^l (J-^^-^J Ja^«J J>j£l (jj-^l-i-U cP'J-^ ' 1 - JL ^ '- )L3 ""Ji9 '(^tH'j^?^' 

<_p3j.ll JLEluI (jl^ ^X-Chromosomes) ^jiuVl (jr ^ u _L>J! 0 tj uaJI SjJeLkJI SjjjJII 

j_ y lc ^Sj 3 '1 uaJLl 4jjjJJ 0-)l__> ! j! I j ' J J m (jP-II 4jjj^iaJI ' allLse-j-m (j^JI (JtH 5 * <j-° 

ADA f«u>jVI u 1 ' ul '-'-^ '(Autosomal Chromosomes) 4j< m->JI oLJt_i i^W 
*jJI hjLj>-£ LjM->- g <jt^ '.'Ij^'^l i_g.sj j iii SjJjII Lj>L>J!) t-Aiil Lj}L>- 

<_)L_ III 4^t_i__L) Jl AUVl ju£. cjj_o j m ^jJ! (T and B Lymphocytes) Jl 

jJI (Jl AU>VI 4 i hi I jJLajj ijaLlII (_ T cl_m j-jstJiJ! (j-C ^i-i-i i^jJI ^jlla^ i ill t 4_jg_Ljj j| i taj i ' 
(_p3jj,l 4_JT lit) < kJ I 0 * Jil JL^vlj J e>]ri \ lj_li^ol ij*s>j\\ I jub jjs ^jjllj-j ( j^ 1 - ;L " 

.(YJ£L,iJI jJ^I 

Ashanthi De- 2UUtl 4^>JU-a (j^Ijj a^J-^ 1 ^^-^ 3^t^Lj 4JjLtjs Jjf oj^I c^p. 

Severe Com- Ij7 £.\jX\ J^*j«JI ^j-a (>« j< A" ojl^ 2juIjJI ^ ^^aj Silva 

j^f 4 o jlni ADA j-iIsjj *L_*L«JI ^Llj bined Immune Deficiency (SCID) 

^jJI trjLj^ ^1 (ADA 3_ij|jjJI 4jjj_*1J J^aL>JI) Atl JL>-j| i_dJj Jljuj ""'I '"jj J 

4_lL>JI (J^l^ (_Jj (jjjjj-iiJI (Jj^J Jj-jstAJj iADA (j^J>-^l <jt^ 5>Aiail (jlr 4jjIL>J,I »l uaj-JI 
i(\T Jjxjit) 3 i Xj^ 1 1 4_lL>JI (J^l-i (jr^ £-aJLu i_3j^u ADA 4jjjII 4_ulj^JI 43jLo (jli 

jLLxil 4JLj_*j *jJLjl-ujj 4_lL>JI lj-^1 qj^j i ii ADA (jl j^l j i ii I jukj 

'(j "^1 ujJu uzl I ^Ir 3.s^>^« 4jjj-o 4 i i i ii i^j-II ' (jj-c Lj-l I 3^?^^ lP 3 -^^ Lt^I ^ 1 1 11 'IL)j 

r 1 V (jr !L_Lj_LaJ I j^L«_jJI I g-«-L<iJ i a j) < ii a 1 la » 11 ^ Sj I miUI Lj}L>- Sj alaJI Jj-P"J 

oj-^j (jjjl <^>U jj-^jJI Jl AUVI ^jjSLj I j^Likj ij^LUI ^LajJI ^ 4Jjj , nil -1 '^Jl ajJI tuLjj^ 

1 La 1 u 'I 4-ajLa>a ^ Ir IjjJLoj (ji p j 'I fl Ij-^J i4_l£.L^JlII j<ufcLi^L>" ^j- 0 'j-^J- 3 " ^ ^ ^H'JJ^' Sj^flJaJ I 
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uhil dJLd 8^o ailiniiiui ulbl : uLluJU jillcJI ioobmmi-m^i^^ 

i \ W\ ^Lc ^ 4_£j^aV! ^1 m<" 4-J^J ^ jjj ^jJ! JLJ-flJj mil ( _ 7 £jj_ J aV! J-^U tl 2 ,^3 

jl^ Lil__> cLu_>. llLI ju I 'I ui-A jjj j i .I 4_j| ^jL^j-ij <>! (jL£j 

jjJsjj (j^*^' liili 1 ^ -j al a| J_p*J_J! (Jj»J! (jLSj l4 . .. A't (^PojJ^Ll I U3JI 4JL)Lu£>l 

pJLuJI (j-^- J^v ud 4_!j_c Lg_La ' 3J jtl idjjj__!t_a 4_LJ>-Lj>.j 4_3j__c 43.1^? j jLLa ( ' J s ) 
4^j_iJ! (j o i^-> i>jL>-j (_)"'J « < / . 2 ' Jl9j) i4_l>*jL». 4_j-a^jj^>. 4-)l <<->! ( _p3j_*JL) V (jt-^ 5 * ' (jr- 5 * J ^"-^ 

<U (-.inLlXI cj-ajc oJI -iL^I J-ifcV! , „j ^jf ^a] ^ \c iLaLc ) Y 3jJ, 3j " i u jU 4_L^Lo*jJ! 

(Jljlaj ■ *j * La 1 1 i_£j^e_> 4_cLie_u 4Jljj"unlj 4J 4£.jj pj-J pk«tl £-Lie_u 4J £j-£u (jy^-I Li-_l_La 

Lljsc-Ij ^j! e>\^\ jjJs LiLIjJj u. 1 1 1 1 111 I (j^aitiiuJI ^If jjiL»J! (Jjfc^/I «^tVi i pJ S Ij^Utl Atl ojufc 

(JjullLij (4 i oaj j_Ldj^ L)L_a_« o' ^ * (JL«jb»l i dl * g£ jjJji! ^jl^ ji^) 4J li>-l 

^•Lsej Jlj-£- JlSj iL_L_c.LLa 4J d Sj| U a cjjL£ ' U*-».tl ^ , „ ->Jj i4j l_i_>.| 4_a| CjjJj 

0- i-Vl ^Liej (jl ^ Ji^LiU Li!l jjl 4^L^ Sj^IjjJ,! JjL^ijJ! *LL^?I ^jLir~i ml Jl^j - 1 j -ik^ 

^Lie_j JL>-! JUu SLljsJ! flJ > tjL^ I tmi^U (]>^J -L-Li3J.a I 4JLc.!jj OjWJ i4ji^j>J! 

(_^jJbtJ 4J1^.\ ^Litj ^j^? dlLa JL3 _LjjflJ.i ^jl ! j olf LoJlI^. Sj—lj^ (JjkVl Sjin'v OjLSj i4IL>.| 

j3| (_^| - J J^?"J J ^ JlJ>1 ^ *LlL3^! ^ t-l" I II J J«Jj l«pjLj)) (JJJJJ—L^ (jyic 

^1 ^jV! ~". s 3 l JJ—£ *— '^JJ-^' <-_t-Ls (j^al "i -^1 (Ji»lj 

1- ,^ 1 U", , „l Y* * * j»Lc (jr i_a itijliijji,! 5_j5-!j_^ L yo\ ~ -^1 jj^jJ! 
Marina Cavazza- SjjI^jJ! m'^AJI j>ib^LJ! ^ 4£.j^Eja 
/j^j—L*-u2i <j* lALs 4_>JL»-a i".^ 1 t-i" , „l i^jjljjLj 4jc l^JJ ^^j-SJ! cjj_^_lJ! (3-° na-Calvo 
^jJI i(Severe Combined Immunodceficiency - xl) ^^LH! ^LlLI j>»-II >xj ot^ " 

4JL>- <jr^ '(^) O-^l (_>*.' '^^ (jj-^ - ''-ij^j-ll ^JUs-l 3j-iL -ij^-J (_7-.II 

(_p3jJL! (_^L«-»j (_>g-i^ cjLj^! La! i4j1_i^>^U (jj-t^a^ «"j i ii jjfijJ! «.LLi^?! (jLa SiijjX! (JI^c -ij^j 

I j "1 *j >■ Jlj>> i Ut ^ t jutl Mij jj_fi jJ! (j j *tl ' 1 1 ^^.a /0 * ^1 



(_yuLi-a^a {j* 1 flla 1 p La « [| ^Licj ^1 4 ojl i a 4jj_j^ (JLi^^l (j-a ! jjSLaj C^p> i4_u!j_jJ! 4_>.lj^>JI (Jl_x_a 
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Wai]£^\ 3 5 ilinll 2 null llJlJI jdll! 8^0 DlllMlllIl Ifllfll : ullJUjU 

( J7 £LJ jj ti" t Ij j_il_q_jJLi dil JLi (j\ I 0J0 II ^jJ ^-Lie-Lll L}L>. (jl p j 1 (j-UJ JL9j -4 . .. A i i j A t v ^paj^j 

LbjjjLi aj flj c^g.^ i o ! j p_u!^>J! p~^ j" (jl ^jk." ' "" (_y-^l L}L>JI 4J^ <-u ^ la «" 

J_t£. £J2-Jjl 3 j C LU I L}Lj>JI JJlC (jl p_&jj_iiiia |jj jtA| Jl^j i £m I A U 1 1 jj.r (JT A_ilijJ! 

-S^S'J ^JljlI 3Jljj». (jj-tlLaTu (j-ijil (JLola^! JlIc 4_ujjL) .Sj^jJU JJlslJI ^1 (J ua £y I fllaJI 

(j-a -SJLc 4j>JL*_a ( jr 3 Lfcj^Lajj LijjLa Sjjj^jJ! Cjj, a" i nlj ip_AL}L>. ( jr 3 4_uljjJI Sj fllaJI 

cxjLSj J l flL l ) • 4-lIlaJI JjiaJLi ^>IUI JLiLVl jijl^l Jj^j jLaj jj_£jdl JLilaVl 
o-p- i ( _ 3 _uj>iJ! ^}L*JI p j al JlscIu "I juu 1 qjls\ « a (J£Li SLpJ! p doLc jl3 (Jl ah] A (jl 4j?e_l11]I 

4_iLu3^M (jja p i ii *vJI ^-LajJI 1 AMU»j^ a j A" c.ij*_l.<^> I j 4 j f LUI p_a>l_j}L>. p j jjj CjjLc 
(JLiLa^l (jl 4_j-iiL>. t4 i < 1 1 III, I oJUfc (Jj-a ( jr 3 (JjbVI 4j>-j-3 jj i p5LtSLa_)j '"'I i aj^-iflJlj p_ulj^>JL 
SLjvLLa (jr^J -(O-^ L)J-*-^ (^f^ 1 ^ JL>.| i ii J (jl (jj-i (jjjjjy !j-)L£ Iji^J (j-Lll i^U 

Y • • Y ^L*JI j -^T ^ "4 » j j Utl» 4_bc-a otj J S fl 4_uljjJI 4_^*JL*J,I JLj*_a ^ (>lLoL»JI 
i(jLL> j i ii IL LT li^>JI ^M_»JI jj flJbj (jJJtJI Jl AUVI s^^jk J^f (j_C Ij-J-i^ ( \ i J->-jil) 

L^jf Marina Cavazzana-Calvo qjj m j^jj-JI c^Ik.! Jl^j - 1 j ■ ^ *» ^Ij-cVLi ^LUI 

i_ 1 1 i ii 4_3j_*-a (j^a Lkj^Lajj (j£LoJIj (_yJ^>- (jJj-i'-VI (Jl fllaVI j^j_«j>. g (_ ? JLl>JI ^^LjlII i a£ jJLm 
j^a (jjLtliJLl pJLjLlI dllj-uit-a (JjJa_9| Ci a itL-u J^j .(t,j>*LLa (JSLiIi_l (jALaJI t_ll_t^>l (_^jJI (jUa^ mil 

4 ajl i ntl 4 ij^ll /, i ujj-iflJI (J^LlII (jl lj-;p-l jl9j ■ J AUtl sLaj <_ i j i ii 4-<-u!jjli Bjj^J-II 

(jr ibj i L^J-II 4^vUcj (jie-i ^j^i-l 4Jyj>. (^yic j-31 <^^>- 'r k J-'TH^-" <jr^ (j-"l i h (jl^>-a (^1 L^l>-j| Jl£ 
Jls-Lj (— il uaj (jl (^1 oJi^aj i—3 j) i ii 9 (jLujj^?l JulC ^iLj jj i^~>l (jl (jj-^J 

i(\o ^jxjit) LujL a SjjJL^jJ! 4_1j>JLc. ^jJI (JAWI 3l_aj <.m ... Ijubj i^jJI (jLLj_^ ^l>j^ 

ciij_a ^ Ir 1 j S j I (_p3j_*-a ( jr a LbjLa 3jj i nj ^jj— Jl oJLaj 

( jy jJI 4^!iJI (Jjj Lla^Lu^J La c-iAjloI (j-a (j^Jj id)Laj^/l (JJl^J ^?_jL>> i fl »^<"C < (j|j dil_aj^?l (j^a p U"n 
I J14J 4_LlpJI l^JLUI (jf Ji^j3 4JLLa Ij-p-I Cj Ji^j i( \"\ ^-jit) (_>^iJ>il LaLjI 

(_>Aaj 1 ^ jtl CjJL>-jI (jl (^ri-UJj J^v luJ ^Jlir ~ 1 n" (jl (jSLaJ 1 ^"1 ajlir ~i 1 ul (j^l Jjj-k^L) (_psjJ>l 

(j) LaJI ' ( jr _Lujj (J£L»Iij (_p3j_ll IjUfc 4^>Jl_!L-a ( jr 3 (^j^l 4jIj_lII 4_La^j j . ~ « 1 Ijubj iCj^Li JUlJIJI 
(j-a Lcjj ^1 jl^ »1 a I « tl 4 in CjI Juk (jAlaJI Cjj-a i_ 1 1 m p j * )j . ( \V 4_iLj_>JI 

»1 aUILa iLl!L>. CjJLj*_j La Ijukj t *Lx9 jJall I SjLcl <-_xJ5tJ /- ■ "Jj J flJI (JSLlII i a ''Q (jLi (J-a^l 

(jjHjt_u i(_)iajijJ>l LM^>- (_yJI 4 ajl 1 n II 4jjj»JI (J-iil SJljJl>> 4^jjJa < a I uuSl (^Ir p gjl se 'I (jjj^j_i 

(_gl ' J <a 1 1 L^L>- m->> (^1 sejc^JI I j 2 La 4 ajl 1 11 J^-i 3lj| jl 3jl j 1 a (j£. Cii i~i (jl 

LdLLA (jl C^j>- i(_pajijJ>l |»jjjj>" ( jr 3 (j-a I (jLC^a (^1 L^Jj^>-^ (*-^ ' (j^- L4J p5LxJlII pjj 3jL 1 11 
( JJ jjjjj_LflJI (J^LlII 41xj£ La I jubj 1 1 fl (jSLujJI J 1 jjtl ( Jj_ J ^>jJ| JL>-^ ^ LLa ^jij^>JI (^ 
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uhil dJLd 8^o ailtniiiui ulbl : uLluJU jillcJI ioobmmi-m^i^^ 

(jl i_<-X_) (j^>-!j mh tl j! 3 1 j j ...tli (j-u-iJ a^?l (jl jJLu Lufe (j-aj 'J fl^JI dlj-o ^1 

La ljukj t4 jlf jl i C ^ alf J*C i"i s 4 a jl < " Cjljla->JI £j_a^». ij_9^ 

4JUI J ua aj Lk«.^Lajj LljjLa SjjJL^jJI (jL-3 Jlj^v^/I £_j_a^>- (^J i4_UI »1 ui (jj 4_jJI Jj_j-£5jJI 

. «jk ^ tali m oji,! (jL£ JLoLl 3 j-!^ ^ jLg L) (jl I acl ti" . "1 

i4_*jlj CjjL^ «Lj5c_pjJ! (j^-Ij i3j-jjlJI (j_a cdJj td jlr 4J_a£L^j 4_UI 3j|jl (jl 

1 a (j^>-4-> ^— *^L) t>— *l >-*-*J j<u_x--a Cj_a— a (j-a JjjjJI j__a_C ( Jr 3 (Jl fllal 3j g 31—so (jl-3 
A Lull! fuk^ j •V 1 11" j«J (j-ljJI »1 a 1 « II 4_jJJ j"^' La 1 « .t-» ljufcj i4_l aL-9 (_£JlJ! (jl i n 4-ala^. 

.J-a-*-!l IjlgJ 

(_paj_a J-Aj i(\A £JX^X1) ( JT 1jLaJI La-iljj "1 1 njtj^LJI i-Laj^ (_p3j-a ^^LtJ |_£jj>*I 4JjL;e--a LiJLijfcj 
(j-L>- (_p3jJ^Li ( ll_ua->-m (j-aae oJI (jl (_£l i4_pe-liU 4_2j^iaJL) (^1 JjfcVI (j-a J 2 " * ' (j^'jj 

3jL>*lj :Cjljj_aJJ (j-a (jl'i'V 1 11 s JL>*jj i~il A .^>tl l y ja Aju^s J^) ^j-^Ua 4jjj-a (jjjj^?l (j-a C-ij-i 

lLsj flj ( '1 1 1 >■ 1 1 Li^ >. 0^-^ I JlSLaj (1 ~1 j a l (j-a 4_j_)LxJI 4_ie_i-u_Lj I J LuLlT (j_a LLljG 

Jl • . ..I (j^. (jOJjJ-L.J.I LDL receptor 4jjjJU u ~ ^ uu ^ JJLi* 1 j j'^ j^jj Jjj " 1 " jlj^ 
^Lajjlj K—ijLaV! (j-u ^IjjJJ 4_x_j_jj (_p3jJLI j jk.j i^jJ! ( Jr a «^ j . .. jl uaJI (Jj> ~ 111 j i^SUI 

^■M_»JI (jl_3 LiiljJj il ii j nl" (^1 i^^^iJ i J_j£LIIj <■ ilntl f^ji jiij j m |»jJI (^ Jj^ " in j tjSUI 
. i - 1 1 i j £ «"j CjLij_!h^> (j-a «J i ^ i >» Ti Laj i J_i£UJ jl ( JLSll ^jj sLjJLaX. jjfc (_p3jJ^I I JL^J j < nM^il 
(j-a Jl^I (j\iLs-LJI Jlj^I c^l U~ , „l j^j '^J>LI 3_bLflJI jtl ua-g-Vl (3^*-^ La_t3 4_j-i>Ls^ 

JiLcfj 4_iLuaII SjjjII (j-a 4 a jl < " 4Jr i n't t-SLc^fj (^y-j^jj,! JLj>-f (j>a 4_il i^>U J_i£UI Lj>L>- 

(j-a 4j ajj tUla-t-i aj 2j 4_cjjjJLI Li^L>JI (j! 4J (j-Ljj C^jp- i< '1 uaJLl JLi^ ( jr 3 Lj-Cjjj Li^L>JI 

jojj (jl (_yJI <"il «lti" LiJLLkj i( jr tiajJ^I (j-a IJl^J Ltjlj IjLsol Jul) Ijubj -jl uaJI (Jjj "1 1 aj IjSUI 

4_^L>JI (jjj (^ ii_il_uai,l Jlj^UI LjM-j>- (_Li"b (^1 4_l^M_»JI tfjuk Jl uajjj ^jj ^-xLa-C 

. L) iajjJll Jlj^ (j>a Lj>L>JI j;l>>")? 
J-jr "1 1 ui (jlSLaLl (jijuj J^La lLJLLAj 

i(_£jIL)V! 1 11 i->JI ( jr i_j_i^jJ I 1 g 3jj^j-a 4jjj_a ( jr 3 3j_iii -ij^>"J »l aJbtJI 1 ^.^."Xl 

J^b ^ ^ j AUtl jjjs-jj ^Monoamine oxidase A <^j^\ ^Llil ^ 4JjJ^-a (jj£i 4jjjII ojubj 
iNoradrenalinej Serotonin (jj_a j_4 ^j3_<-a>s i^jJI (<u>i^l (jlju^ ^1 i^^Jj ^LajJI 

(^1 (j^i-V tSall ^yJI (_g,a j j i ii ^L-ajJI (^ 4_uj_aj-gJI i±Uj (— iljt-i <>>l (jf (_3 Jj-jJ,I (^yaj 

j_j_slj i_a j) i ii 4_iLj_>J! 4^>-!j-^JI ^jls (j£. Sj A tit I ^jjj^aj (jL6 Ij£Laj i4_L-a!j-ji».| JLa_cL) a I j flJI 
IjJLjw ' * I i4_^5L>- 4 j i nl i ii 4J (j^ tj^ ^ * iiaj i4-lxj lLs (^1 (j^se oJI 



66 



I 



2006 jJDJiu] -jjgtfi 3 5 limll 2 jicJI 



LLtU I pJ Ld &0 nilimmn uj[flj . n liiil li lllnll 



i4_i-al^_js>.^l CjVL>J! i^yut-l j»Lal i 4 i u fl ' J-a- j i n £^a-IL>iJ,l (jj cLcJJS- tOj-JLut flj 4_lL«_C ljuj i"i 

^If 4_a£Lj*-i gj-LaJb (jl 3j^a i_a_t| iLuiAj ^ jr ii>LaJ! (J I i nj i uj .3 tj I tt 1 1 3 <j A > tl ^J^j£ £yc 

<Li>Lc d-i-Sj (3-1^ l^j JfjJ in a (jLmJ^f! i £j_La_iJ (_£jj^>J,I (J! j > ntl Llifcj 

JL^J,! ~" A j ,„ ^V! 4 mi j t j ^jJI (jr^itJI jj k".tl | j£Likj SiUjj^JLS J»r. ^1 4j eJjp 

p U II 4_ajJL) La ^jLb (J!jj>>^! £-;i-aj»- (jr^J • CjLvaJL>JJ 3 Jul i nil j<Mji>Lail 4_*_»-ulj Cjlj_Li_lt 
4_i_ul i ntl j ^Lo_Lv^?! »1 olr j 4 A , „\l Atl jj^J jl _a-J»JI 3jLa I j i nLi_ul Lc j_i^j_a ^j_t^>l Jl£ ^jVI 
g.LLa^.1 ^If 5j J 2 II (jj-i (3-° ^L>^ S^JLflJ ^ a ~i i ii J i ii jt j-^v-ll I Juk (jl jJ^a-iil <j-aj ijj-ijJI (JL>-jj 
i_dJj (j-a ^>-i-ul tj>^ ^ fiUtl LjJ j j i uj diljlaj>JL9 '.3j_aiaj>JI jj-p Lubj Mill 4_iL>.^l 

4_2jjJaj ^^Ltil 4_a- ijijJLI ^j-i^^l (^^Ij—a^l (j-aj - 4_L)lj_)j 4 aj frLiLa < jr 3 ^o_L>J,! 1 j «t-.Ai ^^TiJI 

(^rk. LlIL*. jJss\ j_U! £-}L*-!l tj! c^-p*. i(Diabetes) ^jiL^I *b ^j-* 4_uj^J! 4^!j^>J! 

4jj^a JLiol CIi-ijs- j « <<-> 4^a_j_)^». (Ji-lj ( jr 3 I j * J * ' (*-^-> (jr^ i u t^l 3jl_a ^j 2 >• 

H<u}La joLa i U i j j3l£jjJLi L^_lTi5Li1! ^1 a i ntl ' Ljj-tH^-^ ^^-^ J^"'- 1 i^l Cfdj-uaz] 
^ya <G Sj| 4Jjx. ^j^La-i Cj-ljs- i5j_u^ CjLxa£Li ^jrtJ j^ujVI (j-G^j_i ^-Lu^-j £j^4j) 1 11 4jj^/3 aj ^~ < 

(jr 3 Cj!j_a 3j_»J i^j K i nt I ( jr ti>jJ > ^ * 2 >■ MjjJ! j-A ^ ^*tl (j^J? ni'^l Ijubj i Ljj—lISLlI! 
(jfU a " Jh 1 J s-LiL^I J *L«i»J! tjLe liil jjj i^yj^jJJ ^yJ! 4 j mitb ^£>-a J-J-C. J-af I j-ifej i JUS-I jJI 
(_ij-3ej_j idiLijjsJLi ^^L»J! ^1 jl t^i \S\ 4^t_uj i(_Uia_3l ^M^- 4_2jjJa ^jjTi^e-U ^j^LujJ! ^^Ljlj 
Jljvjj (^j-lII (jjjjLbj^o^? jj^" ^^-^ (jr^ 3 -*-^ Cr^l I miUI b!iL>- ^If Jjj^jsJ! tjl^-al jjV! jiLaJUJ! 
.(j-dj) t— lt-^' 4 a jl i ii tl 4jjjJL! ^Ir i^jJj-><j (jP-tlj uuVl jj ajj i(j^ljj5LljJ! 

4K uJLl tMj^^v i ii tl *l Ju uaJLI (j-aiciiJI ^ljj£Lli Lj^L>JI aJJt ^jj (^,.3 »1 aUtl j£Lijj 

i^Lj^SLLjJI (j-^ 3 L*-iL-*-jlj ''-^■jjl}-^' Lj^L>JI (jAj^il ^ i u ->> ^jl (JJ _4 <>>jJLju (_7-iil 

^_ij^t-a ^ya LlILubj tL) ii3jJI 4_lLa£. *Ijj jJiitl (_U- t^Jk j^P 2 *Lai»JI o)-^ tdliHj 

j_ll»-U aIj ^tl juu 1 j i >» aij ^aJl£.J LjJj_l5 Ll^L>> ^Ir 4_uljjJI 4-mJuL^JI ^jJaJ Jjj L^JhJI (JjUtJ 

■ I jl-^l i Sjjj^jil CjLjjjJJ ' Jil « "i i ill }l!La jojj [jUi '.4_lL>JI (J< i"i" ^jy-iJI 4_uj_>iJI ^alj-JI ^£ 

4_2_Lij»Jlj . i iu-ijaJLl (J^L^SLLlII j_a 4_lL>JI ^J^Llt 4jjjj-ji> tjj^j JL^ ^jj>^I CjLjj_^ 4^1_ii>l j\ 
4 U , „l j\ 4_cjjjJll Lj^L>JI ^Ir ^jl ^Ir Sj J 2 1 1 1 j t i ■ >» 1 1 ^Lji^LLlII Lj^Li- ^jl (jr ib 

jIjjIjJI jjjj (. i « I" CjLLujj_lII oJL&j i4_cjjijJLI Li^L_>JI < c ^Ir 3jjj^>"jil ol_i_ujj_iJI (_)iaj ' 
4_3j_»-a jjLs LiltjJj t»l a i ntl (jr-^J i">ljM Utl 1 j jl^ i_3j_t_u ^lj-a^/1 »J (J-"-"^ iS ~^ 

jJI i (jr cl_m (_jii3jJI 4 K in a (J->iJ >— a j) i ii SjJjL^e-a Cj1_Llj>" SjI i C jjb ^lj-a^/1 oJUb jj u^_a 

4jLs ^lutLij ' I 3 g jj -Sij-il Lj^Litit cjI!ijj_II o (jj j>-Ij-j>- ^Jl i-» 1 1 . U^. , „ i uuj ^ I -a- " j m 

j<s ftJJ-t (j^l— J^-i-iil I J^Li- tMjj ^vintl s-lju (j^L-^m (jjjLltl (J£lt 1 ^ r jj ( 2>^>-a-ll i ii 
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uhil dJLd 8^o ailiniiiui ulbl : uLluJU jillcJI ioobmmi-m^i^^ 

Lbjij^v^j j! L^j > * in" V jl 1 L^J 4JLju^> Lt>j*" <nj <tc.jjjJU L}L>JI ^Ir <jJ 
("\) J£LAJI j .(o JSLAII) Jl^-IjJI ^ >J1 ^ 3jljJl£. <^jI j_a <XjJ,\ jjVI ^ 4_j>*L^ Li!Lia> 

.iljucl 4laj>J (j^IJj i (jr tl_*JI ^gj) " i n 1 1 ^If (^yij^sJ! ^}L*JI '"'1 jJLSj ^1 jLir" i ill 4_si-3j i aj| ^.tiijj 

4-Jljl (Ji^jGj ■ 4 uiaJ (_)iaJij_l! t_i j lioJ ^If J a-l*3 (jr^' Cl)^?jL>J,l (J^ 

4 iJ_uj_>J! jl 4 "■ >JI tUl 4 >J1 sua.) t _ r ^ lo-1 La I J ifej t(j >-^U! 4 1 i ii \ (j-a 

iii *vJI oj^- 5 cr^' L}Lk!l £- T ;-a-^- <LuU-lojJI LM_^>J! J^_iijj ^Somatic gene therapy) 

*Li 

4 j i n i->JI CjI 3jjJU 4_>JLt— a ^^^.a ujj I j )Lfl i4J ujj ^1 4 aLiis^L t4 i u oj (j -^jj 1 1 

uaj^jj dkj) 4_u J oJL>J! L}L>JI 4^JL»-a ^l ^Germ line gene therapy) 

{_ys ^J-i-II IjUfc to gh ^ i_dJjj ijoJLjlII (j-a 4_*JLl m^I ( JJ -3 1 j " , ^ ^ < <jVI (jP-^>- ^ a in 1 (jH-tlj 
j-^j-Jj 4 jaUtl S JJ7"^ o\-£ i-iUj-Ij - J j aj ■ 1 1 (JLp-l ^Ir Ljjjjlaj>. wJJLa "i? (_pJI ujjLseIlI! 

CjIjj_jJ^Li (_^<jI uA,\ aj i4_lj uj_>J! Cjliijji! 4 >J1 * a <— axII ml (f^ut ~^ 'J J^J^*"' (jj-^- (J^l 

^al jLja- "n nLi 4_uljj_JI «L>JLjti! 4_^jLa_a LJj^ 3 ajl ,^»tl 4_l£|jJ^I jj-a (<^-J-II ^Ir j . 4 j i algJI 

( -<j jUtl ^1 edJj j^jS p j ae a-J 1 -j al t , „l jujj (j-a Ll!l i i>> ^jLa i4j^3lSjjJ! 4 j i algJI Lj^LiJ! 



I j .tl Laj ^jl (Jjk^?! (j-a jjLa LiLI juSj uajj ^ ^^l_»J jJll! 3j ^J^a-" mj <jl 

*J ^jPJ! p Us« . Jj_j_3 M^l 4 J lr flj ' ^iAj ~ I V| t_<Jt-l t^j JJJ ae ill I « tl 

Ljj jin" JlS ^^iJI jl U-^VI ^1 j_j_ii3 4jpL£lJI L>L>JI ^ylc Sjujl^JI 4_l1i^JI oLialJI ^IjLid^l 

4 t-.tl tfj-ik y> Jiir" i uj ^jl (j-a p j'^^J i4-ajLaJI (JLp-^/l ^Ir 4jplSjlII Lj^Litil 4-iLpJI «L>jmi 
I j ' gSu tl (]_>^ ja - 1 ^ 2^^-^ Ly* ^-ir\ ' " tMj^-A-JI ^ ii i ->JI ^Ir 4_o^l^ CjIj—ljJu (JLi^J^ 

^Ullj t^jl i ii "l^t ' 'j uttJ ljj_i_siJIj (j-islj-aVI ^ i u flj ta ' M^jJI tjtj i ntlj 

■ Sj I ^palj—a^l (jl ^1 f jaLj ^"'^ i-^LlAj 9 2L- iJ L l j > J I 4^>-tj-j>Jt i » ! jAa^ I ^ -^N C jrLsi_lj 

3j ^**^ ' ^ ""^ * a < - =c - 1 'J-tH^ I J C J p 2 » 1 1 J 4_lL2_*JI (_p3lj_a^/lj ^ajJI (_p3lj_a|j (jLLa^ i n!L$ 
Cj Lt-aTLre-^a jjju Cj-p» i di LjlaILsJL I L^J-II (Jjj "' ' " (jH"^ 4JL>JI (j-^- J- 3 "' (J^j ' " Lufcj .4_ulj^JI 

t_4jscJ (^1 JjJusJI La pii i4_i£.Laljs^l CjISMjlII ^ liilj j_ul3 4_Laj^ ^ j .^Ij^aVl ^ 4_iJU- 
3j_a^jll (_Pal j-a^/l 1 ^It-i'mil lit :JjLj Jl inj Jllj iiiiljJ 1 1 }Ui^>l 
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I 



Wai]£^\ 5 5 lLinJI 2 null llJlJI jdll! 8^0 DlllMlllIl Ifllfll : ullJUjU 

(j^-tj 5(jl i n tVI j >\r 4JLL3! t _ r ik LiUj (j_« 5_tl_iJI (J-Aj ^ in 1 1 1 Clj) oj 1 11 (_pajJJ (j-a (_£L) jlJjU£. 

5. . . JLta-l Jl« I (_j.II 4j>*j)j^a-a / . fljj 1 ■< 4 jj , ,,^1 ^j-a 4_i£.j-Ltl 0 Jufc (jl (_ T -4> JLlII (j-aj ^L? L$ ' Lt^I 
^If lj-iL-9 tjjSLj i ii pUtl I i^LlLa ' uali3 i4-!9JiJ (_psj_LI _>Ju*_! (jl jjfc p j 1 1 j-a^/l 

i— flj i ii (jSUj dlljlj a mil <j-a ^j!>^ l -^J-'^4-i 1 r^j 2 oJl 3lj_LI (jj£. ' " i se l3 (jl <j-a V, t ■ 3 ( jJL>J! jjJ 

JL9j (jti>JI (j iii->- p^jeTiJI j-al LlJLLkj itfjllitj i^jJI (jjUL) Cjljjj_a (jjl4.se-) l-i^jl ij^s^h 
(JjLtj (jl <j^«-> 1^! JlJ^?! J jiL^jJ! Cjljjjjaj ^SLsejJI 4_lU_c 1 uaj] LilLi&j i^LtS 4_j3 ^SLseJb pistil 

l( jjjl_j_aJLj }l3La_4 oJLc (jSLo-i J-9 1— « J LiLiia-aJ! oJUfc (jj)^ "1 < a J-Aj }^4l_al_£ (jjSjlJ > in itl Cil ua 

. Luljj Q^JjutX! «.^?Jjk 4 < " i^j-II ^oojsJLI (JS> in iL&U^o ^_u^>l LdJj (jl < 5^4j>^ojjj-a 

4_LpJI JUJL>o (^yJI ^?jl ^Ljjso i _^s\j^a^\ ^^Lc (^ 4_lLl>- sLflJ^la (_£| 
(_p3lj_>a^?l (j-iuLi Llll Lg_a 1 1 (j jlf »1 <>i iitl jl L^JjJLlj jl 1 (j -a- jl uaj -iljJ.1 
I jufcj 1 3_I_j^>J I Lg-La (jj£u (jPJ! i_3j_j>*^I JLjs-I (_3 JJa g (jc 4_^ol_Lll 
4_L.La-«J I 4 j 1 i"i" (j£Laj T (ji«<ij 1 -Sj^>»_jJl I JaJL«J I ~ ^ •»■ 1 a " ) 4^c_lL^sj (jSLoj (J LLic I (j-a £j-Lt I 
Sj— uj^v 1 nt I 1 j ^ J se " 1 (jl CjjLLcl (jP-II tjtl U3-J-JI SjLlLi (^ Lai J^v uu Jjlj-II -a- II 1 a 

(^l ^Ij^a^l (j^« ' LlILubj i4_uKJI I4IIT j^lc (^JaU- JSLujd «Ll»_iL ^jJI i_3j^>JI j-lJtU LojL^< 

CjjLi^.1 jJI (j-Gjj_jJI jl (^1 (^jjj i L^la (*4-a *t5j^>- jl L^l^ 4_Llj>iJI (jl jJLa (jc ^Ili 

I gjL >■ ( Jr 3 Jl^Hju (jPJI Li^LJkJI (j^*« ' Cllj_a (^1 (_^jj-l (j-UjJj—iJ! Ijub (jljLoSj t LLlo (^If 

Duchenne (>L<ijj «JL*]| *uJ J-«-^ 0 l ■>» «tl Jiij>JI ^j-a ^Ij-a^l liUj JLiLaj t 4 Ac 
pt<tyl\ Jj^cjjj i j_aiJI fjlc jjlSj ciiM i^»ttl jl 3--yjTtlJI (jj^3j Muscular Dystrophy 

4JL>JI i>JUb (j^J i4_L_>JI (jl J 2 9 (.ii uU (_jiajj_ll Oj^ajj iXi j<t>J (jjJ <j-a ^ a La C (J^J-A (j^IJ 
1 U'ail -»-"tj 1 gi-aJU a j flj 1 6 >j 2 fl LI 4_Lt^JI (jl^La 4JLaL^ 4_Ll>- (JL>-jl (^If ^al"y J^-*^ 

4_Ltj>JI (jji^lfl ^jji-^l 4JL>JI Laf ua «JI Sl_i.-v j^JLc 

4 j a ^ (j^ Lr^l L^Ai -1 ^* -4 ' 1 Laj a a (J^v i"i \ (J_<^j«3 Cjjc lx^Tj 1 j 1 a 1 (^Ir SjJqj oJI CjJ 2 9 

4_j_o_^ (_9 SjLjjJI 4 K in a (Jj>o (jl 'Lj.Ll^J! 4_^JL_m ^Ir <-_4J5e_j Lubj i4_j?e_IIS (^jJI (jGjj_jJI 
' fl-Se^lJj Lukj ijUa^ 1 n tl ^lj-il (j--a 5^ j"i ^ Cj^?L>* ( jr 3 tfJL-so (JL>JI (j>a ^J-i-II I Jukj 1 (j-G I 
C^>>j^>- (jyJ-II 4_u_>JI J ^ C p jia 13 (j^ig- SjJlSJI 1 j 1 4_LtJL-a diLLp^ ^>l Jl^t ~i i al t_ticj (j^jjj-jJI 4 j a $ 
j_yu\ 1 n LI ^Jtg-J 4_uLL3^ 1 n II 4_lL>JI (Jj-3 (jylg. 5jJl^ L^J 4_LL»^a Cjl_Lp> ^ Jljr" 1 n" (jl jl Sj Laj mil (j£. 
' ^j*^ (jr-Aj tjLLa^ 1 n tl (_p3lj_a| 4_>Jl_!L-a ( Jr 3 4 j 1 el 1 n^l 41^1"^! <j-a5>2 Lubj t4 a jl 1 ntl Li^L>JLi 
*ljjJI IjL^J (j^La-i i-Jj-i^j 1 Lkj—Lg. (jjJ 4_ull3^ 1 nt I 4_lL>JI (_yJI (_y m ->JI dljjJI 4^>>jj (jl ^jjali 1 1 
LiLtjltj SLg-i-a (_^aisej ' jl t_t^cjj ■ I j i_ijjij_a j_lc j 4-uLIa^ 1 n 4_lL>- tfjuk jl (jl ( JJ _Lj_>JI 



69 



t L^JUjej i^jJI J-sLiJ! <_J! jl <t^*Jmi 4_Llj>J! (_JI 3j>^-II dr* "I" (M? lt-^ 5 " i *L»JjJI 4_lL>J!j 
U_i£ (JjI uujj 4_«_lLoJ! <txL>JI Ji-jG ^? t^jLL^tlJ (Vectors) JSI ^J^. i * .~..~<\ jj 

4_lL>J! 4 i ii jViL-LL^a tjjSLj Uj-^>- L^_La ^ uaJ tjL^ t4_LjUa^ intl 4_lL>J! (_JI (Jj^-jJJ 1 j LtJ 
, U *"" dil m -a-lt (' * Jl JUtil mi) (J^Ijj jL-x-)! ^ Ir (_£j_^>o LlJLijfcj t4_uUa^ mil 

4_lL>J! (^jjjj ^? 'j-4^J i^Luj jjlie-jj L^jLs 4 ojl i ntl 4_lL>J! (Ji>-JLj LaJU£.j t4_uUa^ mtl L^LiJ! 

jJLl<3 ^ J^J^ (jr^ ?L*i*JI 4j>*!jj 3j_u^ 4-)jjtj-ii LilLub (jLs j-a^?l 4JLiiL». t4 <ijl i gJI 

(J^LlII l_Laj>-l Lajiifi. LbjLa SjjJL^JlII 4 _ 3 J^>j_-a JL>-I £_a CjJL>- 1 a*? J » A >j 3l) (J ' ^ j-II 
L*jjj 4_l3 (2>^>-J (J (_paj-aj (jiajjJLI (Jj-9 <_J! L*-« i3jj_lajx_a 4_lLij>. 4 7t]n i a ^1 (J^^J 4_3J_ii> 

ijio (jyJI ^-'tH*^' 1 Laj liu-Ll! 4_x_p_i jl Sjj^j i>>tl d)l_L_>JI jJJU>w^ (J^LlII i_<jj__jtj 4_x-j-jj o«.L». 

. [jUa^ i ii T\— i LlLiLl^I Jut£. CjJij*-1 La IjUfej i LJLe^a 
4_lL>JI ^Jl «t ♦£) . J» Jl <jj9 4jlLiS JUol (<uj (^ 4_iLpJ! 4^>jmi jj-a 0^ I j^Aj 

I j < j^j" J— «j 2 2 a I , I 4_L_>JI oJufc (JLjsoI pjJJ >4 KlaJLlI lLUj L^jI J S-aJ 4_ae— pJ J a «" ^? (jr^l 

jj^-jj <_JL^I Jj^ 1 ^" J 1 L^LlILsls f^jsi ' ^ b scj ^J-^ 3 ~l ' (V Mill j kM) l;Ui^l 

: L^L>JI (^Jl CjLljjsJI (_Lij »LaJU| Lj-a Jiir" i uJ (jPJI (JjLujjJI j oLlLSiII 







. .SjJLfli! (jlJj)j_JI uSjj ^Jl L^jl£J-u_u Ct-o- 4_LpJ| fiU_a ^LaL>. L^L>J| J^>-J_Lt_u ^ jJI jj^jjj-LflJL 




1 1 .<j .j jSLtTu-j L^LSj jlj-ll 1 «L_5t_ojj J_<u*J « 1 .jj .j)) -II (j-* fi *-J^ljJ-!l 4jjL_a jj-ojj-j-S 

. (J-Uj^_l!| - 1 1 IjUjj 4_Ll>J| lLUj l^Jl^Ajj jjyllll ' d ua U 4_J_>J! ^ jJ-O- jJj 


Retroviruses 


{ J\ 1 ^LSj (^jj?t_iJ iLclJLaJI Ji-I ju I4J Sj -i!j-t! 5 Ll>JI Ji-ju 3_j_Laj cjLcLLb SjL_c ^^.aj 


Liposome 


■ ^ ,j i '• 1 4_lL>JI L^jJLij LiUjjj .4_d_>JI ^aJ-o- J_u V i Ajj-uJ^j-uiJI 




l_£^Lx. 1 _ T ^ ^ a j 9 S CjLaLuua xIL£ ^jj ^ d J d ^rP^J-o-^ ^ fl * ^ Li^->Jl ^jj 


Electroporation 


. 4-lL>J| Jib Cj1_Ll>J| jj^>J fiL^LSJi 4jj^5t_a Sj_)| ^> J-JiTlujj ^j^j 




.2uiiJ| Jib J-ualJ (^jj.!^) 





2006 jJDJiu] -jjgtfi 3 5 limll 2 jieII 



llJlJI hJLd &0 niliniiiin uj[flj . n liiil li lllnll 



LLkj ( 1 <j i n n'< <lLlj»J! (jljJi^ ^Lju L ^tl\ i4_iLuai,! 4_L>J! f>>4^ 6-«-^= cV 3 

till i -j.fl.ll (jl jj-a tiUj ' d fliH>JU I J e I J ' 1 ' Cl\ i "jjj -id II j-A Cj^L^LlII oJUfc J ua 31 ^j! jJLu 

J-Aj i4_lL>JI j ' (J£LiIiJ j S J • u " 1 jj>*lj_>JI ,3lj_!L>.Li LgJ ^ <i 1 11" 4jjjj_Laj 4_i^_-a 

^(sJjdlj iLi!LLi> ^ n j « "1 1 I .(j . J Jl ^1 «L>*j_u l-^jl-S (j\ 1 ujVI (j-a Cj-JjILa! lilj 1 LgJ J 1 <a fll I (jl£LU 
> ijt uaj £-<I/jJI (Jjjjj_l3 ^jl I jlSLibj J-^T O^- 0 (jj-'I J- 1 '-*-* (*-• ^H Lj0 o '■^ ><1 Cr*^ Lr3-^ 

j^-iu ^jl JLsu Ljj^LLi j<u 1 1 (K Lj-fljju (jP-II (J^Lfoil t- 1 1 1 11 jt ^jj^pJI ^1 (Jjs^JUj 2 tj j . 1 ^jl mjVI 

JlSJj 1 Luljjjja (Ji-I J 4_*Ju^ JLiJL*. (JjjLlLi LiLujjI ( 1 j j 1 Lili-lj 4_Ljj_>JI 

I j ij a, t 4- " . 1 i"'lj-!l CjL«l>iJI j 1 "j^y jLa 11 L4J (jP-ll A i^»tl ojufc ^1 »1 qUtl 

>_ 1 1 1 11" (jP-II Sjl uaJI Cj1_Ll>JI «LLa (JI^jj i«LlL>JI ^Jl dJajjls ^jLi (jjj^j—uill ^ 0 1 u s La 4_La 

CIiLLl^JI J-flii 4->aJLir~i .nil 2 ^ ,„j^ j Atl (^j^LaLill ^l^jf LU j^A-U ^LlJI JjJLj>JIj ij_LL>J,I UJ 









Cystic fibrosis 


j_i_c i^i 1 mil ^ 2jjLj»_o (3^L«i 

1 1 -i.tl J ^ * .U~ , „ i ,2 1 ijU Alt • , a I , „ 

L^LiJl (JU Jjj-^- 1 ^ ^ "K mi e\ ( ^jtj>Jl 3j 1 * 1* 


Adeno- 
associated virus 


Cystic fibrosis, Hereditary 
emphysema 


jj jjij i<G^J_4 3jJ, JLlB CjLLo- 


Adenovirus 




l'*-l-t! J-^ ! ^ "4 'U( .2UjL a il, Jl .'a 


Herpes 


Gausher disease, 
.ADA^ 


l^l_l_U J J r 1 L^JJ-JAlJ J J 1J " 4_U_L3» ^UL_U JJ>- Jj 
.4_j_uvjelll fiL>JL*il t _ r 3 LjJL>. ^jir" i m ) 


Retrovirus 



uhil dJLd 8^o ailiniiiui ulbl : uLluJU jillcJI ioobmmi-m^i^^ 

: 4_l!LJ! ^j-^M i^>-^.tl i j_LcIu j| La^u (J-2jJ! (JjL-uJ Jt!- 00 - tj' tiM 1 uJI <JjJL>J! f^ya jJLuj 
1 gjjg (jlLaj (jl (j£L«j-) d fl i4JL>-! J « l.jj. J» Jl (j-o 4_l«^ (jlr (JSLlI! 3jJl3 — \ 

«^itVi , „" ^ <d j mjj j Atl dl^LsLi!! (jA*J (jl-3 i_djjjj i4jJl^J-J£j-L!! (j u < nVl <j\j}La j^yjj J U3J JljS 

. l^aTCja- (jl£ La^_a 4_o*}L*J! 

(jjj Lh° f>4?^l cr^l Jj-^jJJ l£J>^' t_aM_iJ! j ^jiiJI i_aM_»J! Jjb-^"' J-aLJ! <>jjl9 - Y 

CjL-uJ)j_i3 ■ dl * j 3 <U^« ^ A oJUfcj i«Q]j_«j>. (jl Julia ^1 ^LjJLij ii_ijjellil jl 

^ i~>uu\j\\ jLCI,! ^1 Lg-La A si A", , „VI 4_Llj>J! 4_*_aj J^"-^ (j^ (j^ r J^^' SjjJa - V 

<=t ala III (_j.II (Jj^>*Jl!l (j-a Lfl-Lfl 4_2jj_Laj ( Ji_*_i (j_C j^SL^eJLJI) Julj ^jjt ^ j ' (jl Lali i I 

ciijiLi ^ j" *" «l«_ij>.j ^L^j l^A?- 1 J-^j i«l_lL>J! j<u^I_i ij)} Jal olxJi Ijuk ol-^ * . ,3 1 ' a a 

(jl Cj-Lj>- 1 LujLa 3j_j_!1^JlI! '^">j-^a JLjs*^? CjJlj>- La |j_<bj t^jUa^ intl (_p3j^aj i^>^l 

jJlJL L^jJI 4_lL>J! ^Ll>o (jPJ! oLLljsJ! ^jj^-^ Ll£La (_L^>.!j jjjj.LaJ! (JjJs JiS (Jjjjj-lAI! 
J'C uu aI . .. A'<VI j j3l£jiJ| cj| jlj Lj^L>J! (jLa ^jJI L^Li^ ; jJlIII I juk jlj Uj nj^-*-^ 3 

(jjSLj LjLM — (J^"L <jr-^ *(jr^ (J^ liLH ' IxSLifcj i^jJI tjUaj — uj CjjJ^>- La>5 '. ^ i a 



I I II ' 



4_c >^L)j 1 « U. A " a 1, jtj 1^ a "1 ina (J^jlI! Ijub 03^>-i tjlj i4 jl <<->^l (J^C mi" iLajj_Laj 

(J^ju ^1 4 IjJilXI 4_Li_>iJ! ^Ir t_i-^_La i4jjj)jJU «Lcj_ujJ! Cj!jL!uLi LiUj 4j 1 i"i" (j£LajJ 1 4j jHaJ, I 

j_» jjlJII! j<M la *"'» 4_j_aJ_*JI l_u ill 4 ^ 0 ■ ' La I JUfcj i4 c\ mtl / ^) Y * 1 j " • •< 
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I 



^oi]^^\ 3 5 ilinll 2 null llJlJI jdll! 8^0 DlllMlllIl Ifllfll : ullJUjU 

j^M (jJ! Ijj^sej *J *L_aJL*JI fl jSIj-JI (jr^i .Regulation of gene expression j-^JI 

.4_iLk!! fj^o* (jJI L3JU0I 

(Jlaiu JL>J,! I jut ^ ^AiiSLo oLJj.} i dl I^a dJJjJj t4.iL*.U ljLt^> ^jSLj JjaLiJI (jy ic - o 

<■ 1 1 uiJ 1 -j ^ ^jLtia d)L "Jj xflJI (jl i_3jju 1 i K"* i4n i ntl 4jLLt^5 (J^ (j-a (J^LiJ! (j j all Jjj-3e-jj 
(JjiLsoj i^jj^-iis 4_lL>J! dtl i "jj xflll (J-a_c 4_JT p J 131 i-^JJ jJj t^jUs^ mtl 4_t^jL>.j (_p3lj_aV! 
Ljjljj LiJLiib (jLa j_aVl «La_Laj>-j i4_u-ij»J! <L>JL»il L^al J-ir" < al (jl (Jj.3 LgjLjjSLa Jfi > ^1U»j 
JIjUcj (jitlS i LuJljLAJ 4^j>*_jj ^jl jl i4_La JjrVi i ii < (jl (j^L^-i Laj (j "Jjj flll 3jl uall .i! ji! (j-U Ij^-J^ 
jjbj i«L2jjJa (J ijaj V| (jjj^jjiJ! (jPJ! CjLLljsJ! LlJ^pjj iSjLiiaJ! 4jLuj>. (J£ (jja j '^J J fl^l (j ^ * ' (ji 

4-al J-jr" i ill (<UjJ (j-Lll_»ilJ! jl Jj) i nVI J^a ^j^** Jl 4-1 ^J^i-l jJ! ^J^J^J ill 4-ll in < ^j-^JJj ill ^!j-ll (j-a £jj 
gj Jl-9 (j^l '4 mi -v^JiU diLjlj_j_>JI Qjg JJj" (jr^i ^ i ' ttllLj (JL>JI ( JJ jfc 1— t(jl i n t VI (_p3lj_c^ 
4_La tfJL^-l La (JJLl Lr £i Vijt (jjj^-i^ (jiaJjjJi ^1 (J-uaJ j<J (jV! LuLs ijo^KGj 1 <j j i >>jj-a 

(jy i£. SjJloJI J-uaj O - ^ 1 - Dj^J'" J^^' I^Sufcj i«Gl jLc j^J^J (jl tjj- 1 dh 0 '(MKff^l Lr^l 

Cjljjlit>a ^jVI LilLubj i<^L£ (JjLujJLi sLijiiaJI j Jj » -^"j t4 *ij i ntl ^j^ (jjjjj-iAJI j j^e-a 

(_p3jJll jjj^ 4jjLa^a ^yic Jljj-^JI (Genes Medicine) oIjjjJI! t_cL (jLa I j£La>j 

(jt j^JJ «LjjJl1JI t^-^eJJ iLj^LJkJI (j^a <>» (j^>-J (j|) (jr-^'jJ-" lU^' us! ^1 f Jl-^-Tl- tJ 

JU.jLj tiili («uj_3 'Somatic gene therapy 4 jo utgJI L>Lk!l ^ ^1 jjJI JLkJI ^M-ua! - ] 

^pLju2^\ j_uaJLajj " iLuaJLl ^yaj&joJI ^jJ 5j1 uaJ.1 4-jr i nitl J^t-a (J^eJlI 4jjj_«JJ 4 oj 1 1 n 4Jr i n < 

^jpKiII LMiJI *Liin_^Li (fl^^o^ill 4jj£Lll L>Lk!l ^j-a^ Lia >j ualll) 4_j^^>JI LMiJI (^JLc 

4j>JLjL-a jcjJ (jl N"ia 3 - till uajj ' ^i ^^.a 4j^3l£ji]l Li^LieU (jj^ (Cj Liiajj-J I j I aJalJl^ 

j<u_lI i4_ull3^ i nt I (^jiiiJI 1_i^L>" ^1 (_ t JLlj»JI dljjJI 4_jj>-jJb (_^jljJI (jUa^ i u ^^Lju (j^i! d 1 y I 

((jiaj-JLl LM-j>-) 4jpl£jlJI Lj>L>JI i_u uaJ V 4_^JL«II (j_a ^J-Ll! Ijukj iL^j-a (j^il-V'i tl j 1 ^1" ^ 
t_t^e-i LLkj .. 1 i ' ( 'j uaj (jJj SljJLI ^ i ii ->> ^If j L^Iua-u-u ^^LjlII (jLa ^LjJLij t4jLuaJLl Slj_aJJ 
4j_ajj»JI <~il \l i>«tK) 4_ljLlaj^ d * j Jo Clilj (jr A aJLaaxil 4_jJL>JI ^^L»JI 3->^ p ^ * a tj' '—^J-*- 1 D' 
" ) LuaJL I ^j-^"^ ai ^ |»j_Ll>. (j>a !*3-^>" ^ i i (jJ_J (_U>"jG (jJ ^al JLa-~ i n^?l (j^>- I j )| Cj-IJ>- i^Lbj-LCj 
^.^lx>- ^\ (_U>"jG ili O^a JLa-"i i nl lj! L^j| (j>a (jLi -^J^^- jJl>-J i_3_^>- ■ dl * j 9 4_iLij»JI 4j_j^VI Lai 
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^j^ <U5jlo jji 5_ojl (jt^ Ji-3j 4-tL flj i all (JLljv^I ^Ir 1 ^ >■ i^J-a L A>*-* 
i(JL>J,! I jLjk 1 3jlaj>. (J^ 4_<-ulj.S <-_tJ>iJ LdJjJj ■ J j 2 " i 1 ,1 J <-;->-»-I oLLljsJLi <_<j*UI 

i4j1_uj>. ^If ^,„^i 3^1 j i nil JLflAj [j^? [j-Li-ujjS i_)L]3 CjLi (jl i ii i^M (jl jJuj j^a^/l £-3lj (jj^J 

^j-a 1 j Ll>- joJLslJI (J 2j ' ' Jl9j - ^ i " a ' (jj^Li (jl ( jr 3 4JL». u \c j i43.slj^j "^J '^-^ ^ If 
ijy jJ! t « 4_u_L->J I CiLjjjI "i *S jJI » jo£!j>. ^1 (l_g_La (j^\ie ill (j^-a-i (jr^') m t tl CjLjjjjLL^jJ! 

.^jjj_>J! olio Ijl IjLlI Lg-La (_j^s^L>JI (j^Lo-l ^ 4jV t4 jlf ua 23 (_ 7 ^>- ^jl uLlVI £^a ^ 2 j "■ ■ ■■ 
i nil 4 jlf ' j g j_La ^jl i ajVI (jr*^*" L^ 1 - 1 -^ ^J-^? 1 -" (jr^ (J^J^JI '-'J (Jj 2JI <_<j?t£a 

JlS [jl t ujVI [jLa ij^iu ji3 dilj [jLa ^^Jl Laf n-dJi l_3>*j [jl . ujVI (jV iIjla Liajj <_7.II 

Ij-ifcj idiLSjIiJ,! (j-a a j j r [jj^ 1-^JJ <jr^' [jl i ujVI 4_«_£j>.j »1 j ui VI ^Ir i_3j_*-l!l (^ [jl i n'l^l 

. t—UjJaJI [j-ajJI 4 <i i ure-i Sk £]j i_aJI [j-a ^J-Lll 

^jJlLi (_iL^jJJ Cerm line gene therapy 4jpL£l!l LMiJI ^ ^IjjJI Jl^JI ^M-^l - v 

[j-a IjUfcj - ^ I i 2 1 , 1 (J1_jj>>^! (j^a 1 jl>\ j ' J « i "i i njj LuL^_i (JJj»J! (Jl L^ajJ} i "I j<mj j_^>- [j^IjjJ! 

ju^>o ^? ^jlii ^\ ^i^j ^jipLilJ! L^LkJI J^-tll [jl clq- ![jVl ^1 fjLu pi 4^JUII 

4-ajl_t^> 4_l9!jjs CjUcj^/I (j^a ^J-Lll lj-ib ^Ir LJLj>" jjj 4-ajLaJI (JLo-^l ^ b j j laJ JL3 Lfcl_La£. 
.(—tj-iJLi 1 a ->»j oilij 4 t ^ij-lll ^.jLllJLi LZL3j_j_a ^^-C (j^II La_a i Cj La_j^L>J I j <JjJl!I (j-a 

(dil—jJajj-jJ! j! i aia Q^JU *^ ^ 4jjjlSiJI Li^L_>JI Jti^ J3 [jl [ jr B 4_2jjJaJI tfjuk (_>a-se 
i>JUb ^ JLa-"i i n" 1 a AJutJ t4-a_iJL-u 4jj_j_a 4jbjHjLXLi 4jj^XI [J J i " i uj [jl ^ If [_jJLl>iJI L^j_j^3 j^xjlJu 
i(_^iajjj^l 4^>>jj jl ^jj [j>a 4j_pl£[j l_i^L>> j^a 1 lla cal ^_i_2Jj 4_lL«_c [ jr 3 Luljj 4JjUtll 4_lL>JI 
ljufc C-ijjj i ii J aia II ljukj i^LjJLp" ^LiJL»3 ^rA'jJ (J^-* -0 J ^^** [Jj l^>JI j<sj-i IJl^jj 

.4^ 4^LUI JL^Vl J£3 J^JuOJI 

(jja Jl^Jj [jl ^If (Jj^l Jlaj-»-i i4_lL_>JI =L>jmi [ jr a [j-LikLjsol ^_j^>"j [j^IJ 4j_jjjJI t_titj — 

^Jj d i^flLxJI 4_L_>JI i al uaj [jl [_^l i LlLlj^ 1_Aj_j_jJu jolu [jlj t4 j a m -«JI Li^L>JI ^j^-* ) a 1 1 

[jf ^jJL«JI v^^-iJ 1 o^lA^ f "' y (jj-'I 1— j^h> 4_Ijl_»_LI L>L>JI 3jiL_c.I Lbj_^ pl-t ^ L>L>JI 

di\ 'j « tail j_^ja » ' 1_jJL>- LlILiik^ ij_js-T [^1 (_p3j__a (j^a i aJC—S&Ii i " 4-^a J se " i a 1 1 ^ J **■ Jjlj ~ ' aVI 
O^jJI (_p3jJ^I 4^JLxi c_l alLaJ, I (jr lajJI (J-aLxJI [jl C^p* i4^jjJiaJI i>j_ib (jjj^j 4 j" i n->»jUI 
JU»1jlj i^jJI j j fl 4pJl_m [^ j^>-VI i>L>o^?l Lai - ^ j * 2 " II CjLj aj uaJI a » j 1 j a I a "j (jJ L. 1 1 uLUI 

1 <jU -yj J^Liij Luljj 1 j L, > «" [jSUj (^1 lEmbryonic stem cells LAill LMi^ ^1 jit^.1 ^^k. 

i^^LUI jL^sJI 1 (jt^nlj [jf [jjJ (j-a i^JL^Ij L> iaJi j )J, [j^ijJj) ^yjJajJ,! J£J ^Ijuir ~ < »MJ 4j_)Lj3 
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Wai]£^\ 3 5 ilinll 2 null llJlJI jdll! 8^0 DlllMlllIl Ifllfll : ullJUjU 

L7 1js- i^IjJLs-I cjIsIj^j 1 gj j (jl ^yic L}L>JI i>j_4 liIMjLo! <1M_«jlJ! ^j^I diL£j_<i JjL>oj 

. jjjjti ! lj_a ^/ 1 £-jlqj>- Cj LLp- 

jj-a i a jj seJ (_ 3 _Li_>JI ^}i-*JI ol— Lj?e_ul^ ~i i pi (jLa I fljl - " Ljj-^- 5 ^ 1 ^ 

(j ii j 1 (JO-Su 'ii ^jUa^ inll (_p3j—a 4-^>Jl_*_-a (j| i^_j>*T ^JJ j^paj^a 

^Ir »1 al«ll 3jJ-9 aJul! t Sj_i- LjJL I 4l3*lj_a 4_t^>L>. ■ J j i "11 j_a^?L) 

tjO i n*>JI 4 ojl i nil Lj^L>J!j mil Lj^L>J! j-^LajJ! , „" Cj^L^Lj < a\ m"^l 

^LajL-jr" mi, I 4-j-LpJI laJI Jl^IL*jj . 4-uUa^ mil Li^L>J! ^1 ( jr JLij»JI *!jjJ! ^Jl ua ij «^i tVi , „" ^| 
i4_uLLa^ i nil 4_lL>J! diliSjjJ.1 J-*c j_uLll! ^yJLpJ! «.ljjJI 'Lp^jJ ^Ir ^jUaj i nil £^Lc ^yfl 

L>oLj (_p3jJLI (ji^^Li (jPi! cjIjjjJ^! ^j^*-* i Jal mil 2} 'I (JSLduj ^^jj-*. jl (J^L*? i_sL2jLi i_dJi (<u£j 

<ya t_u^>o ^V! (cjjj ^iJjji^jlJIJ! ji^jl) Oncogene ^LLj mil diliSjj_a 31 a mil diliSjjII 
i_3jub J-^J ('-^LJ-*^' Gene Expression 4_jj_lj_*i]I 4jjjJLI Sjjijs ^ j-xitiU ^Jjj^L 

^jlla^ i n II (. i 1 1 ii di^?L>JI ' <^j-^>- i4jjjJLI lLs! m \ S^Ljj j_<b LjLp^l 4_lu->JI ^LjaJLtil 

CjIjjjJJ ' uaJ ^jPil '~'lj flloJl (jjaJ ) CjJL^tJ IjUbj ■ 1 gJU-C (^>£. 4jjj_II ^j^- L>ijLj 

CjIjjjJII {_ya ^j-LJI I iTumor Suppressor Genes jl tjLLj mil S—juUI ^LjjjII Si a mil 

J J g j| 3j Mll_l-a djljl Mil ^ «t-> t M^jJI J-Aj IMPjIiJl a| ' " ^ iVI <J jj -1 g l_ (j^. t_l_3lj_lj jQ^KJ^JL) 

p i " 2 a 1 gjLfl ^ a-^JL I CjliijjJJ cdij 4_lL>JI ' 2 aj o^>"j ,^1 , „ ^ >VI i ^^"11 4 jlV 11 Sj, MiLi^a 

jj^ 1 uajl CjIjjjJLI a j j [j itL-uUa^ i nil ^IjJ^I ^1 m^JiJj La J-Aj iI-Jl3jj Uj-^ L) -0 ^H^-^i 

4JjLa^a ^^k. ^jVl dLa-LsJI ^jLs ^LlILij Programmed Cell Death or Apoptosis 

(Jj-a-lU 1 j 1 ^ «j AJAll diljjjJt! ijj-^J SLljsJI SjLcIj diliijjJll ojufc 4_i ( . '1 uaj M^jJI (JLsJI ^^Li-al 
jjjaj iCiVjLxji Sjl£. ^jVI mJj^soj i Lj^Litil ^.ajjil CjjJII <J jj -t^ 4_iSlj^aj 4_lL>JI 4_L£ljja 
^yC I j ^ U« « a ^jjj (jP-II 1 " a *"ll jL^>Jlj ^JJ-II CliLjLIaj-u «L>JLxi alt* j&j-a (j-a 
{_ys ^J-Lj Jl^ i"ilj Al^tl oJubj iP53 Si a mU (^^^ 1 11 4_»jHI 4jjjil 5j flip jl (J-L>" CjjJLs* 

SJjL^aj 4^JL»J,I (<ujj .(Yi j YY* oL-ai-^jil) j^L-e-L.oJI tjljU^ Sjij^jII S-LLj—i^oil j>lji,l 

JU£.j i4_LuL-a 3jLa (jl mini nl (3i>^ ij^- Lj^L>JI ^1 P53 3 ajl i ii 4-ir i n't (JLi-jl 

i nil 4_lL>JI o\jj (Ji'lj Jij^vjJII l.^j. ^ Jl g^a J i" i n ^ j fl 4 a j I i nil 4jjjJ^I i>j_ib (Jj^J 

^If 1 j" ) g 1 i " 4_ull3^ i n tl Li^LiJI *1 ' 2 'I J-i-- 0 (jt^ (Jj-allXI i jLljtil 1 jl -t « ' aj *~ ' LbJLtCj 
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^\ jLir" . 11V dl^?jL>J,l £y* J--^ -SJl-C (jVI LlILubj .(A JSLlLII) £jsj_J,I Cj jil 4_i1a£. ^ <_Lo*jJI 
lj-}L-9 ^jllaj i ii tl I j j*3 ~ < i taj (jy^i! 4_tL>JI 4j-£>L>. t^jLLsj mJ) ( _psj_ J a ^^Lc 4_u_lsJ! 3j *aJl 
iiji] (JL>J! ^^jfc 1 a^J '(j^ («-t LI 4_i^>L>*j |_£j_j*^l g i ii ill pt^« a 4_iL-£>lj jajJ! J ajgJI ^Ir 
^1 I il -*-^?l (j_a ^1 £j * "*- J-J-a-JJ d J *i **/ d i g I * a J I 3_u_l,-v. 4j_j.s! ■ f tl i j fl . 4j £-^L *!j-i (j-0 
4jj.S^I (j-a J_)J_>JI ^J-i-II I J-A (_j I g (JLLa j_lj>.j t^jLL^ mtl diljjj^a J a g j mi" (j^jJ! Sjl uaJLl 

Siijji,! J-iii^j i U 3j1 <>i a in-v l (j-c 3jL_g. ^jkj iHerceptine j < ii >-^-a u a < " 

La_4 njUa^ i nt I Cj^?L- /j^a J-£-& -2 (jr^ 1 fllal q»J (j-a J-J^J <jr^' ^JJ-^ Lr*J 'C-efb-B2 Si a i nil 
1 (jla r "^-4^1 '*-4i3- j: ?^ CxJajJjl LI Lai ii_Ji£jj (jjj <j_>a jj|j_lj 4_lL>JI (j| ^1 (^-ijj 

CiLLLs^ i ,1 II ^.liajj (A) (J^v miIIj . (jLLaj-ujJI jj^Ijjjj 4_lL>JI jJIjj l_LaLb LfcJil£.j ' a * J~ J 1 " 

i-i« cal (2)-a QJ)^J ' " ' J S 4_c_j-iILt njlla ) i ii tl (jl jJLu (j^>i_J . 3jl_)JL». (jj La ) I j >.^l g (Jj-aLlI 
{j\ i ajVI £-Jj_j-£> (jL> 0-9jJI LLL (^Ij (J-a^?l (j-a ^j-^ uaj (jj^^/l <jr^ i4j»JL*-a (_p3L-a^l 

a" i ii j i ii ^jlla^ i nt I 

(J Ji.9 'L ; i--a j-LljsJ I di I JjuHI I (J Lx_a ^5 j^LajJ I (j I joJju (j I t_i^cj 
^2>S>J i5j_uSLtl (^^l^—a^/l ^3 4_La \l A" . t ^jLi ^r«ini ^gj) ~i < a a ^Jl 

^jjSLj (j| (2^*^ 'J^>-T JJ-La3 ^ iii "tl jjU'itl I j_ii> (j| JJ— 

(J^oltl ^. tf L fh J Cj^Lsc-a SjUJL^JI CjI jiii'tl tfjub C^aJU a-~i i n l I jl 4_uaLi^ 1( >JJL^ Ii L^VUa 
^ ii i->JI Sjjj_j_i^> (jj-L. i—ijLxJltl lLUj ^jLHj J^J^ 4jLSL«j Jljs^I V «bl Sji^Ia^JI ^^-a-^Jj iLuljj 
4 jmitLj JL>JI La-^j i_ilJ JlLb njLuuVI JJJ-I ^jLi^jsJIj (^Lalj^^l ^j" i nU ^ lr ui jtl 
Cjil^ I uajl I j xSU -5 j jUtl ^palj.c.^Uj ^Lj gSUI ^Lij^? SjjJI O-aJ^ir" i nl J_S-fl SjjJI plf ^1 
^jl j-a^/l jJl^lJJ ^jLlLJI (^IjLvLij La-J-iijj—uk (JJ ^ ^j_i_iiiJlj »1 i ii i tl J jjl AUVI jWI 
(J^ ^jr^J ■ I j . .. A i 3l_j_>JI ^ lr ^yjuaAj JL^ (^IjjJI Jinitl (j-Lujjso 4_iJLl>JI CjLloLjJI ^al JLa- ~i i nl 
Liltjla 3jJ9 LibJUu La L^jI i4jjJlJI Sj_2JI (j-a («^-lj L?J-^I f*JHj^>^ D' L?j' (jr^^ 

«L>JljLi sdjL^JI Sj^JI i>JLA {_ya *j^>" ^ JLa-~ i a t (jl La) . JljJlA jJljsj [jl t—tJtJ Lg-al Jlir" i nl ^jL^ 

i>l_i^L>> ^jJI (_p3j_!LlII joJL lLs^ i"i t i n">- g.^, i"i I ' 4_ljjj2J (_>iajjJLI p i n"v. 4_ulj^JI i _ys\j^a^\ 
4_ubLa 4 IS i nl j>pj JlJ>"I Lg-aJLu ^? dltj sL^Llj ^j^? i L^jLLo- <_tC^LlII jl 4j^jL£l!! 

jJlJ^?I (jlolj—al (j-g- Lk Cj Jlj^-jj V (j- 16 -^ iCj!_Lj_>JI «J t-» , „lj > 1 j « » ^c. '^'J "■ (jr^II (_p3lj— a^/l 

Lilt I i oJ ^jl La| iCjjl^ 4^j^La i^Li 1 g olx^ tA^^j-xW 7>jX\^.\\ L _^s\j^a^\j ^jLLaj i ntlj 

j-a! I j j fl i*L^jJlj *L^?I t> i n -»o 4 a in jl i4_tlLjLtl 4jLlSLal ^ (jl ^Ijf _ai LLa ^.ikjLjwf 

(j-aj S < _ jj _L ; lj>iJI ^^LrJI <»JL5tLxaJ jjl t^-t^tJ Jl>- ^1 (jrtLa 1 4^e_iia I J <>JijJl2». ^jl Cj_lj>- 'J^>-T 
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^pgnlb anlninll ainlnll uUlhanJI 

J£ iLj>L>J! (j^o (jj^Jjj \ * * ) -i^-c (j-o ijij-iiiJ! t n *>JI oj^y :Cell ^LJLiJt 

. Ltjl^ <i~i i ii I J 4_lL>JI 3Lp" < ^'sl 3eJJ >jjj L^p- L^t-aLjjJ 

oj&j .4_JJ>JI ^ jJuj iS-tLkJ! ^ ^1 j-^ji! :Cell Nucleus 4-jJL>Jt 3t^j 
Chromo- jjuaJI 4i>>j_<i,f ^j-L^J! j^lc ^jIjsoj i_aLLi i_aMJu 4_!j)j_*^a 

.2jjjISuJI LMieU L_i_i_t^> YY jt 4 m 1 11 -> tl L>L=tiJ Lj_i_Lj^> 11 ojjlc j-JLJ! somes 
i(«je_^>JI j_j (jj £j jJsj ciiLli^J! ^Jx. : Chromosome ^ - ; uaJI 

jjLsc jj ^? 1 n j' * J£ i^j =e-J (jjj^JI Y ^Ij • '^tl jf iY) (jr i_i i^tl < 

^LSjj (DNA) T- o* j J! ^lajj-ii (j_a 3j_j_i_^ 3 «Ug :Gene iii-t^Jl 

3j j « 1st i-ul) t— >■ (j-a QjSjjj (j "1 SJLl 3j j « i Cj1_Ll». Lill—ufcj i^j 11 1 n^?l (j-U^La 

1 j 1 ' (jr-^' CjLLpJ! f__yajLi LlILLikj ij jr i_ilij (J-a-*-l *J JjLx-a £/Gjj_l ^LljLl 

. ^j. j ^< 1 11 1 3j jt 1 <-> di Ljjj^>. ^j-i-i (j Li 

,i-il A i^>tl (2>£. SJjj 1 11 U 4 j 1 nL-u^/l 3jL>-jJ! (JlLaj .4_lL>J! (j-Gjj-iJ! (Jj^v i"i" 

p t^i « .sLu^l j^JJ dLi^/l (j-a (J 2j *"' (jP-II 4j^j_LlI!j d J AjU»j tl i-)! A i^«tl ^ If (_^jjj>o ^j-Aij 
Cj\ i$\ • -iJ^=e_aj <_)^L>" J^-^J 

. (JSU 3Jl>^!j 4jjj-a JL>^jj 4_lL>J! (Ji^lj 

3jU! J *v ujj jjbj 'tlr 1 f 1 ■■ ^j;*^! ^j^j Si! I (jj _ljjJ| ^jjjJ! -^tl j| :DNA tij. J 

jjbj 3ju>-!j d ^"jj (j-a tjjSjLi SjL^. j-Aj i^^^-ijjJ! (_^jjjJ! (_jA^>J! j! :RNA I .ij .j 

4 j 11 II I a I . i_kcl ua a ^^jij-Ls* ^" <j-a (jj^Jb ji! I.^j. J Jl (j-C ' fl b seJ lLLI JlJ 

jjk ^ d^*J-j j£~t.«S\ (j] I Jl£. La f.jj. j Jl 4_)Li3 0 j fl 4— uLj-a— 1 

^jJL^j 4_i£LI it >L4jl!i ^a uiX\ L yu\-LM^\ (^Jx. ^jJLj^j ^? j j b diljiSj i(Ribose) jj-upl 
4_lL>JI lo-j -U t_3j^>JLi 4J j-a>jj (Uracil) Jj-^Ij^j U ^^aUJI (j^L^Vl (^Jx. 



80 



I 



2006 jJDJiu] -jjgtfl 3 5 limll 2 JinJI 



llJlJI hJLd &0 nilmimn uj[flj . n liiil li lllnll 



mi ill 4 -J_$ *_1 luJ 1 a (J^l >- (l«(j> J -II (3-° L$') t — »Lj__J3-X ( (3-° ^ >-L_jj! j«JLl 

J£ £yt *! all! too -II D-° £jj ^ 1 r«£} i^- 5 ^- J^A>J i (Transcription) 

'•OO D" 0 ^J -1 ' a I' J ' 1 flJ J-^' L7^ f jj "tl (^jSLqj IjlSLifcj i«Ljjj_a 

(j-a j_ljSLi j i^»q| jjjSLi CjLjjj_->JI tfjub i}_J*3 tjl (jJI Sjl mi VI jJLj>oj . (^^L*. 

. jlu_j t J£Lu i-JsVT ^ » ua ' ^1 cjLIaj jj-aj j-Aj it (j. j Jl diLijjj>. 
^■jjj_a Di>L>- 6-° ^-D- - 1 ^iSj-^ :Double Helix L-o^Lubit OjjJL**!! 

^ ^ uu 4 j ljI uj\ CjI J >-j (j-* d ^**Jj J-^ Dj^-^J '(^ 1 1 " I 1 "II) 1 1"* "Jl 

i(j^j^l) J-JjVI 4_ujjVI JlcIj flJI mJJLjsJ ( j- a I j * a JlJvIjJI i_kll_jj i Cj I JL^j-lISLlLI L) 

^JJ S-aLiisVLi (j-La- i n^jVI qqj all I jj_ujJI ^ £ mij ((jjjj^j-iLi-u jl (j^*- 1 ^ 'Lr*-il j ^ 
(jl alt] ' l," 4 lojj '"' 1 1 D^ ^j-O-^ Djl)-^*''-'^- 1 D - 1 '•(JO- 5 * 1 ' ^jjj - '"'I a ' "j Sj_jaj 

j_a>j i4_lL>JI L^j_jjj>o 4_uIjjJI 3^m £j_«j?E-a jjt, ^,jijj>JI :Genome j»jJLt>. 
5 5 U j ~w 1 1 4_uljjJI SjiUI £-i-*-^>- I II ' al uaj Genes diliSjji.1 ji < 

mj-^J i4jjj_a i_JJ| V* ^1 Y0 i_)jl_JL) La ^Ir ut ill ^ajjj_>JI mJj_j_x_i .CjIjjjJLI 

^jj-ili V , Y Mgjl i n" ^jyjJI i^_ajj_>JI 4ij_cJlil 4_uljjJI SjLil ^j-c^sc-a (j-o A ^ (J^L»3 

.Base Pair mjjl^LI ^L-uf jl ^-jj 

mj-II l-SJL^jj |»jj T L^JI 4_o_l13jj 4_l1i (j-uj^J L^j^' (<sl»-II :GenomicS ^nS^j ajJLLjx 

.2_jlkJI U^>o ^l ciiLlujj-ilI (JT KJI ^j-«^II :Proteome j»^<J2>J 

mjjlII (oJUJI :Proteomics (j^-aj-oji^j 

t_..i^j3 ^ Ji^ji3 (^l 4_u^L^Vl *L1lII Sjljvj :Nucleotide 3ju3j_d5LLi 
i(j^-j^l) j-^jVI 4_ujjVI ji£.l j^JI i_£Jlj>.I 1 a 1 1 ""j ' l-oo j' '-o- ^ *— '^-yj - ^ 
(jjj^bLjj jl (Jj^uIjjj i(j-ul — l.£> J Jl j_^ss ^j^uLuj jl ^j^w^i 'lt^-iI 

J^v mi "i I 1 g i>i « -LJ Cj I Jl^j_i K _lL! I i_3 VT i U j "j3 • ( I- DO <jr^ jj— ^dJJ '* D* - 1 

.t<> J Jl jl to-J JJI 
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2006 jiniiuj -jjgi/l S 5 lLinJI 2 mil 



2 jAAX\ diLa^M! L^j < _pJl 4_lUj«J! :Gene Expression ^^1^*11 j^H^I 

3j_a JjV A £ ~,<l ^jjJI (CjIjjjJI! Qji £jj ^^-ibj :OllCOgene d-olla j_tu 

PrOtO-) CjIjj_j-LI (jjaj ) ^ lr i^j— J =e-i i^j iji lII i^^-ij >>JI (jl *1 «J-*JI ' ^ " ^1 

c-uuuSu L^jLa (£_>itl jl ^ jf) Sj^L l^jlr J'- — - (jl <_r^' (Oncogenes 

Cjliljj_a Oj q i ii LiLIjJj 4_lL>JI ^£ tj\Jaj i nil JL_JjJ ^o-AI i n"j iSjUJlJ^ 4_A_iLbj 

. 4_ul i ii [jLLs^ i nt I 

4iij3-fl £jj ^Oj L^_tij Gene Therapy iuJLtj>J! iL^JUdl jl ^Ljj^XI d^JLa-a 

!^ya ^jjLau ^j^Jj a JjLc 4jLua_a 4jj^_a (J-aX. *>'^"l (J^e-a (J^ejJ 4 a jl < n 

4JLtL». g ■»■ j uaj 4_iLi_i A J^j 11 LflLa-e (JIaC j! Sj At-, i 4jjjXI i_dlj 4_iLi^>I 

Jjjj La ' « il uaX\ (_y^Je ijuJI ^ « j <<-> ^ Jr 3 «J -t jt ' " [| SJij^ll ^a.Sj £jj ■ 4_i_i <aj t 1 

C^>- iLuljJ LgJLj JlJU j<uJ ^j! JlJU '"'I ' "Jj J Atl ( jntJ Jl^t " i nl L$-Laj iSjUJLC 
(jr ll! j j^j j flJl Ciljjj-a fjfja cL_j^LSUI 4_i_a£>-tl Sjl uaJl 4 J 1 "J>j ^ iljsaJL I "i-tljl 

(4 j 1 11 j^-^ LJLc.) 5_u!jj SjLo (j^- ^jL^ : Vector ^-i;^ J-»L>- j! J^Ij 

■ 1 j I 0 3- j!j-LI «LL_>JLi 1 j 1 1 ^jj I j j_t£j-J j<uJ 4_2j^iaj L_u!jj 1 j " , ... 1 ' /V 
uaj 'I j ^kjJI l_L«_i$jJ (_psj^a i. 1 1 1 aJ CjLujj_i3 1 dl * ^fl i^jl in <^L! 1 -j" >1 i^«l cLaj^Jaj 

jtj 1 -jl A it ( j JJ jj_lAII i_dl j j! J_iSUI ^1 Cj1_u_>JI (J^i t j Atl I j_A ^jj^a Jlir ~ 1 aJ 

* '•(!)• J j' L> 4jjSLo tjj^J [jl Lai 4^i , „^j^i Atl Cj^LaLlIlj 1 1 j£Laj 4jjJI 
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ulhhXnilg dl£iiilil 



DEFINITION Human estrogen receptor-related protein (variant ER from JsLi^L, jLoil jl ^ 
breast cancer) mRNA, complete cds. 

SOURCE Homo sapiens (human). jL^^U ^ sSSyll 

AUTHORS Dotzlaw, H., Alkhalaf, M. and Murphy, L.C. ^LiiVI j& ^jLUI „UJ 

JOURNAL Mol. Endocrinol. 6 (5), 773-785 (1992) ^Li^fl OJI ii^Jl 

MEDLINE 92293154 JsLisSV! eilAp. j^J js j^H\ j^l ^ 
PUBMED 1603086 U^i 

gene 1..2619 (3j^Ax^_uij Sj^a* ^3^^) <i-ol^^j^J.' 4^ J^*j ^I^jVI 

CDS 203.. 121 3 \ YWj v-v <-3^>j»J! ltu SjiAll jiu; 



I fcCWCttB^* C«ElCilSCK BCGCJ(E£ttC TTTTgjrnTTTl' 7~irjL^-~L' B-KH'^SBBW ii _:j- J J ■' ' " 

61 {tgggccBgpactegngtipic (LgcgHiKu: gcnjctgicpc jspdcinacc iERirjici«-m 
] 3 1 <a<atmfv ™in*irtr~"i hi 1 1 < n rjji trfB^ubHiii* ^h^bb^b^ 

]SE at LcrniLLS cju;cc*Ci$kb ccdcji»cciii shllckcik «ccilibkcbc C'lShEitfiLssi: 
341 i-<:l9M:ljjv»l ::h|jhI u. [;hhji:|;h|;i:I BBPtfWMrfB HMH;|j1ni;|r>T: h|ji:K:hh l|*£ 
JQL ccccc<«u<AH cwcccciju RCi3B<yEi$2iB ccifgBcaxc b rc oosok-jj. -c c^uuu 
ifil L-lHcui:i:gH(; e^B^^H-VI wpiflbn fl^^tS L L : fcp : t * KJfl » 
121 csKbr-flitacc J4fiirtccccr *cnj^ccCiSK (ektIsbsrci KCRjwj?rKjt tecrccBii£j!& 

4S I £t^|£|fHjHj£|rj' lEum-HiuuaH: lizvcmugvg] ^1l'El:l^.l^4.,l^l: lu^lL^I^l Ih£;I^lhjc:e:u 

Ml u^i-'a^Tt'-^il H:l Ki | .'fi | .''rlf ir^EC-HB'-'t vtwjifiicofljs CBgnlgMgt icacatn 
661 Hli^iIiiI L|f ui;jjLLjj|j:L;. gig££:HgH|fi :*£tm.L:mj|l £ avri3££B4iHB 

721 tatsoctfltft tt*flcctji':cn Aj^bjzbctcj; clkejprcb j^CKiflCiung ocuangccic 

7H] B£>££ljk:L:LJ IjII £>j.ui l I MgLtHiEgJe-u u£jj-i:LLU^aijg guuEUilluHi n^u^aji^l.bl 

84] I^TiiBipi-nl wmBB^Btn lEtlpcc-^KjC cacGOB&CBB |, JF- Jlr rJ ** t ft J+ " " " P. 

?U] JWU!D4HAK^ ^CCCB^Ctl gCiIg^LELtg iwiiilgvlau ¥ mi.y.[[j.u>iui Ljd.yJjrujm.uj; 

WH iHHltr^lf l^M uh|;hii»iI) HOfBHB^BCr CNMfiCTCCBC ICCUCCCCCJt CtBCCCtJ^A 
1 02 L URK^tSBBK S3 sn i'J I Jiifl *H»Tl *c a* a gggajLicE^ ouciHCgca [Iklll Il1u 
1GII [iljplliii; u[[j il: >1[l^l B*:|£PBWIB«a'lBD4BC«¥H C*7ttfW[tWlB rtBCCBSCrt 
1141 tJ££BaBEBlC !MB4m!CBJi.C BfltUCCECEt KHZUl£CtlCC B^^bBgBCEi:^ K^>ULL.U>^J^ 
111" I iil uu.l(- jiiii^ Eiui^.lk:l|^|j: uj:g£;i:L2f1Ei: ciai:i:E^::ii^y ^i:^u»jc:Hbr:l H ^tF rrpr E! 
I I HgHi A|;.M. ^a »• hi-1-i.-h up*- 1 ctti :■■ i El L'^' :^c:|>i(,VC(|l K . b^iiiJjiU I 

] 32 L ffl£i:<C1Bft.iVR AKEWddj^Jl a^j^rjnur gacggf&gg (sCtCCICECE lu^ulEll.-* 
inSI gau mj .ua.itaj; EL^llzmmm:^ £ui:rcu|pa::£ h^I l^giihi:! B^lj^T^IWH EESBbrt£a1 

1 44 L thBlB^cBjc cc^gcttrto RKcniBim ^tuEuunRi crt^RCDic wt ji.au Qji* 

1501 OgCCflglg H.LL.lL![|j^.yi mj^LSULIlJj. |J.II^lL.-|VgH C.-|gl1EI Ml * mii^i-jiiim:-! 
ISS1 tiiVltlBjM SStBtB^BBt HBBCGfl£B£fl BJJC»I1HC<E CflCUttCCC 4RCDEJ{f^Bg 
l&i;] EU^LfijEj^Ca^ei HBjSIJQdH^C] IJIWr^til luLaftl^uu^gr^ LIlhjl;|j^i:EL UL:izAl-lLn.lL- 
ifiHI h^I'I ::mLi :i HL'.: ii:iL : h:il r:i^:-irHrBC tttBtBrtH CtBtDRlHl CaHMRlRRl 
17-4] VjCIAHXIACI £>tjJ r Ei£LLk bK gugtu^Luu ¥ n>.i-CtF^i; 1l ijEmiM^Cii ■H E rM(lcx:^^ i 
I BO] l£ggmMW=M£ HL'JUHH^I^II gH«c ?.£stt Et£KCUI£l 1 B t&UXMgpS, -B BC^OjC * B LL1 
I **] £U£BZHRRC CflKHSUJtp CmCB|itB(t|l B^glU^Oil riBgliaiB6* L-lMjiyurjj.il LfE 
192] ^Ol^cUi.^ 1 r jls 1:y Mi uul: 1[ bT lL:!l l! LL " EJS't'lfbr 1 ^ BBli^lffflBJi EWtctehc 

t PS j GtXtHCtKCt r jjnriTtrral iHBELTCC^ BnUCBjEJ^B CTEftCCKLS Oj^BIgJDu: 
11111] -nni.t ■-■'"[■;'-' ,l:>:ji..ii:.iiIuu.1 uy_L^E^IELi_]fl I L]*uj^flu..L^L£x: l :il .nii|.^l , ~ ■ ■■ 

2 1 (I ] gEiwiMc-is h£HEhh3h:h ^iirrtrtu rtBCflo^aprt 1 ■:-^£i»c rtiiurtartBC 
Hit laartgtacBa fustgac^cca cvignfMs&Q ccmnurm du;CbnELE on.y.i-aicLij: 
2221 HCB^gHg^l A^u^lLugi: ^..MiLy^lKiiL {:l«laiui:ur*i i-1^ln.»::Mr cl-m^-MUt-.- 
22*3 iiLLXlHilaj! mi-:I ipjcctjj. nnEUBliTlfl CBBa4£C-lt£ ICfajtJflCCC 

2i*i (CBCCCtlOU! CCBBlBCCCil JJICCCICMC AJJCDCCCCIC lilLCLE^jj^.!. l^HLlllLL 

240 I i^ltHiltLiiii iHjafmujME ^iiiM(BtEPt i;??«B£IBBB BflflasaaMt JESBJlBBKIBB 
2461 EKlSBttBBBa ttCCCmrH RJJfliimCCM^ llijl>l.£Ljl.bU.'l JULI[I ![I.L' .u.Cu.Ih^jlElk 
2521 SHjljLlHrag: iukiuu^Ei:!^ EH»ai|m£Htt tWflB™SBC EffttiEBSCBB. fl££BK?CtCtl 

? IS I Lhh:*1 I; qr^tWItHtl ftECUUUMR HC1£HICC|l ., -CtC «£ ^* " O '3. 1 V- 1 



tdJuJI ^ \ jiLc L&I U u»j JiSj ((^JuJI jLUj ..i) 4jI ua a Sfj_aV ^JuJI L>Ls- ,j-a L^ajj^s. LjjjLS-j Lai iV . a i"i ol 

.CiJ_pjVI i dJUll J-Sj-a (ji^- I (jjlf J_p-«JI dJLSLajj (^jSL^JI (j-aj m->II 
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.^i i ->- , ,, i I 



a_i_»ji 



1 I S-t-LJJ 



(3 ju Jlc CjI^JLlbJ 



jjjJI a-JTj ^m-^H ..,,,„ U _3l_i__CV j_J jl-j :ciLll»JLj l^JUIl » jl_J SuyLL-il i^jJ! J* I jil :(Y) JSLiJ! 



Deoxyadenosine 



+ Deoxy ATP 



SjLLI d'j 




I (SjjjVI ,_9 4jjIjJ 3jj_o 

Anenosine deaminase (ADA) 



(jr^ (-*' ""-J — " 

Vd; =— > 

T 2u_l_ll L}}UJI 
B L}_iJI J_l_j 



Deoxyinosine 



I 



Hyopxanthine 



I 



Xanthine 



1 



Uric Acide 



jj-jJI ft_j. Cj. 1 j^-i^IjjJ^ <LdL(_u 3_lLo ^ La *" 1 c i bjJ I 3jLo (Jjjc__u 

«__} Li^L^JI x_Lo ^_J1 cj 4__-:-LlII Li^L^JI L^-aj-g-t-uj c.-_l<Cl-.- 

,^__>j_ll *u«u1 4_lLc (JJlj La j-Aj ^^.cl-LlI djL^jx ,j-a |jj_?t_a 
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I JjVl J_h*J1 



III dJliJ! J^l 








1 2 



.SCID-XI ^ M.UjQ^l (ji j uaJL JaJjXI ^U! j^l ^j-^^L^ai Sj^S, :(£) JSLiJI 

3jj|ju ^J"i i " iS t_>-^J— *il 4_LaL>JI ^jjVI Lai i^|jj_«_u 4_LaJLi L^l^lj (^^J 3jjI Jlj jjlsj-g-L! 4_LaL>JI ^^li^U 

JjjJI 0 jaSj jj_oJI) jj-^jJI sLuVl ^ '/.0 • (^Jl l-2j__ ^--1 JjjJI <_-2 V ,j_>j_>-LI 3J__JI ^^jVl 

.Carriers ^j-j] 
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J. Gene Medicine 2004 : jju^ll .(j-^> ^) oLl^jl. 
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vector J2L& ^jJl Adenovirus o-j^ s^Ah 



LTR 



psi gag pol env LTR 



i 



JSLJI ^jj^J! ^1 ADA 



LTR 



ps] neo ADA LTR 



I 



Ji-b ^) LSIjj Jjud! JSLJI JUoJ 
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IjjUa ijjs j i ii 4jLa (jJoj i n"il 1 ajl i<i a <^-!l P53 ^JJJ-a «LjJJ ' " < *i J i a I i_£JlJ! LuljJ (JjutU l _yjjj-i r al\ 
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ija (USV-TK 4jjj.II 3_al_^Li pli) Luljj ajj_«J.I LjMJJI ^ fjj gjj 
I .\t ^tl tj -,; . Ijj « I 1 , .. a «l .utj 2njj 1 1 . ; , v. <t , .I I c.l „ v 




(jjl IL4 ^jj-o MDRl 4i5 J>a L^_JI c^Ll^! Li>UJI ^ ^ 




A i "*l , , ^ tl a'i A j "mj 1VTDR 1 a 1 ( tj « .Uf ."tl , « A ^1 , ,,l 




t *M -^t( J1 * ' * <*J « a 1 ^ ! (*, « . ,l~s\ , .A -i. 1 \ " . i.1 




^1 Antisense KRAS 4jj>-« 1 3 ■» <*••- < <M <~« l r-jj ■ *« v ,«| 
Li^L>JI jjISuj aLx-uJLiI L-ka^j ^yJI l^-^J- 1 L* 3 - 4 *KRAS 4jjjJLI u_}jJ*2L_u 




tj HL-A-B7 JL-uaJj t >=^ii Liposomes SjL_* -|.» v, ,„| 

4jj LLs j-t-uJ 1 





j^jIjjJI ^JlajtJI ^_tLuaJ Ju^Hju ^ILlAj <L_uj_c LaLuiJx? LAjLlILcL L^JLa <a 1 jc " 1 1 j <LuLL3j_x_uJ| L^LjJI 
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(IgjjljJig uLujJI '■ h > nil I ^ 1 1 QjJljinJI 



oiwll mllnnll 

(Mguligllub) 

(*) 

3 a > all ^ 4 j kiLuiVI Jj_4_jj 
.((|g"-v|jj>.j ljL!Ll»JI i_lLs» j_ujtj ^Liul - \ 

genetic i_u_^>Ji i^ji^Ji ^L^l - r 
gene suJu-^Ji 2L>JLji_*i! J^als engneering 

.therapy 

^ji^jJI j^i<) ntl JS 3 j o ffij jl ->.jl - £ 

i i j m (RNA) ribonucleic acid(**) ^y^ti 

^jjjJLtl j^jjjJ! n .L-i-jvjJj) i >TI 

(DNA) deoxyribnucleic acid jr;-*. <n sVl 



RNAj DNA Jj ^ a ...Cj>LujjVlj .-.I A ,„j Atlj Cj| Al mil JiLa LgJiLa <SjJL*_a d-uljaj< j-J->-=> Cj|j L^il Oili .CiljLuaii.VI 



( L&JU I jj g uLlljUI iih ) ouulUI cuULimJI zoob^-uJ&l^^ 

ijju-l La i J . 4_iJ_l>iJ! <J uiJ ' jtl 4-jjLaj (Jl o «" < nL (2)-a .SJUu '1 uaJL I (4_>JLca) 

I 0 S t t_i-L-t-a (j"^>- tjl^-a 4 « ''^JJ i4_jl£La ^j- 0 L-a l£J ' " O"^ 5 * tJ ' 1 el «Cj1_Llj>iJ! «Lj>> !^_j>- )) _1 

^ Ij^o V Lu! 

(j-L) <J J ' fl " [ I (3_Jj_AJ! j^SU 4-al_*J! p j 3 (2)-a j^a^?! ( 'Jj flgjj i "< p-U 4 J i i"i " 1 1 ! JUfe (Jl a t "i i nl 

«L>JUi,l» Mill (^j-sJLslJI j_x_ljl1ILi ^.IjJjJV! 1 ijlr (jLiLw i4\_i_cJjlJ! 4_3jl!! j 'drHjj^ j < «JI 

.gene therapy j^cdJ ^j^J! ^1 4^j^«4_uj^J! 

oykxll bduu&)\ um\ - V - \ 

recombinant (*) 

ni>s.1 3-t.U. ^ <UUoj j«u ^J-alj^J! (j^a J*U- ^ <lL^j < La oy? Jj-^- DNA technolgy 

^-L-i-«3 JLdJj . 3jJ_x_a 'Lt^J -1 Lf^JlJ- 3 l ~ JL £^J- u d (j^- J^-J-J-*— *^ " f J * ' (.7^ 

4_) AJ-flJ La^o 4 t lL5IlII ' 'Jj Si] i^^;,^^!^! all CjI j Mt 1 1 11 jJLLa^a ^ jr 3 3j_a (Jj^? «4_LLpJ! «d ■ " J * j II » 
1 axajiJI ^ fl 9 . Lie LxJLij>- «.1_Li jj " J I j ' j I £y ui ij^ 1 Laj-tjo^ "JJ ' a "' ' M^tfl *Lj-i pM 1 ^*' JlI^X! 

Herbert ^j-^j-^^j 'Paul Berg (Jj^ 1 * • "I iojLaJ! oj-SJI ol j ij« 1 < a ^^-a Jj^?! 

Jj_e ^ ^j^t Stanley Cohen ^Li^sj .a.^ ^ Boyer 

^Escherichia coli 4_Ljy^U! J^jli Sjj^jI! obli^U ji^f 

a-j> 1 a " 1 i4__lL>JI ^1 jL_^ajJLJ! (JLjiolj i^j I 4__ujJj_^ iil jL_i_aj_Li 

4J <_i^j3j t^jl 1 n'^l ( _ r *-a (2>^ j" 1 "" ''Luj-Jj-2JI 4_i£Ljj_ii^ ! (jl ^1 SjLiu^! jjl^oj . (**)^ Kj ■ "Ij^nJ 

^j-U^Lo ui C 4_)ljj9 4jj 1 ntl 3JL>J! ^jl i ajVI jljJ (j-a ^ L^J^iJ -3jLi_fl_a 3jUJL£. jlj-a 
2 ~" " — ' ~ f.\ j :» a j j a * LjjI uj\^ 1 1 j Ljj 1 1 n. i ("ilj I. i till 

,UU^'. .Aj J C,*,t | 

Sjj uaj lSJ^*^ -(CiljLjjj jKitl) (jjixj^l (^Ijji) ^La-^u? l^VT 

4_(JLoJ I ^ U w ^. M q t n^j . t^. « : ( T ) uii I 
■ r 4j,JjjS^Lt (jibJI DNA jj>L>J 
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(IgjjljJig uLujJI '■ h > nil I ^ 1 1 QjJljinJI 



(jJij-al JpLso 4-iLpJI 4 . ... i ' j tl |»Ll9 ^jLSLaVL) (2>^>-> 

. DNA ^53*. a_,}L^> - 1 

h£>». c-JLat NDA ^j^s .restriction enzymes jluaUI ^Ujpf liLSuS"! - Y 
- i'\ ^j^VVi - ToY^jYV* - Yo"\ ^ ( Y jjvjJLI jJajl) 3 ♦ j Jai l 4JLfl j_c ^^j—u 

(j-U 4_lLlj>»jj J j i\ < La 'Ijj CjMj -Sj) ~vj ^l tjjl^ JL_*-i i i u 1 a **> . 2 i\l tl ojufc ^>-j3j .^t) 0 
(J^juj . (j^-a— pi l_J (j-UJ^/l i ill i ill (j-U (]/0_j_Ljj>"Jj JLj-A (^yQlaJ 1 'i>0j) " J i u \\j (j-ulj-iJI /_ < al ml 
jyia - iii^^/I £j)j_Lil j_j_ujJ! ^Ljj) »jI all ill ul^j 1 1 nil (oLj>*j.s) I j « ^ i La iljy 11 oJUfc 

^1 ^>.j3 DNA ^! L*£.(T J£AJI) (j^VL UaIj^J (cjLi^-illj 

4_ujjJL>- o J o r I (J£L<Iu lt-^ < ^- u L^ ^jjjLioJ! ^jjjjLa-m 1 ^"i (^pil 3j o r VI (_£j-9l (jj . ^ jjJjsJ I 




(B) 

jjJJjJ - (^jUjiII ( j i in T ijj t l - Jj^L>dl Jj^Jtit 



j_j ujj^I 4_uLli i La 'Ijjj II (jiLiLi (J_>ij^ 4 <i I -»o t^Ja-dJI dilj.il ^ j 3 J— j j 2-111 diL^jj-il Lai 

ij<ujj^?l i DNA (j-a J i nl i ii "it a flJ I jj_^jlII ^ phospdiester ^j^i^Ajl 

4 "i i ii jl 4_*-)jl Lai LlJLc. idil JLjj j_lL£11I I (j-a ((jj-^jj) ^ * ^ '"' -SJ-C lJiJLIljj i J j j 2 ill J-SxJ 
^oj Jl^J . (Y*\ * (_^a i Y * ^ (JjJLjsJI i Y jjvjJ^I > j j 2 ~ 1 1 CjLwj-^l (J^l <j-a I uaj] j Laj| j ( 1 J^v gJI j 
^ jr ii>m 2JI dll J m"i i ii jJ»»ljl — ^_J-iJI CjLuIjlJ — |<ujIj^>JI Jo_i_ajJI dlLaJij_ll i— al mu^I 

J^iJI <>SUjij .Hamilton Smith «ciu^ t j> li ^ al - a,)) i 'Werner Arber « jjjT <_Lii ^ 
DNA J 

jJajl) ( V )Lbj^j (^c JL^JLl uaJ i^£.jl_i 4_JLi L^j DNA Jl i^jjj (j! (JJJ (j-a 0-"J>t^' 

.(YoY - Yio ^ ,T g^jJll 
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TCCTOGGr 



n ,r- II 



B' I3AATT C -a 
t 

■I 

T 

i 

S &CTGC J" 



Lccfll 



i iflU 



d 1 11 *m Tl j^L>*XI ^Jl 2 *j i b 1 ; 1 1 ^1 mf^Vlj t^laall Cj[>_iL« 



L 



5 C I WJ^Q T 
I-GAGXTCK' 



restriction o±±l£ >2_a j! recognition site j_2-a iJiibj La LJLc. > jlu-^tJI <^Uj^! 
(<u)Ji^Li 4_JI JiLu-u (^jJI vector J^UJI ^ cr^l j-^A? .^Ijljj^-lISo <j_a t site 

^"i i ii \*$\ ^^jJ-xjLu ilj J j<C < (Jj^jjJI LjjL^j jo^cJj j«3 .4_j_aLxjJ! ^If JaLAjsJ! (_L-^-l (j-a <> i a a ' 

Q^Li i jluJlLI! jl ( a^>_«IiJI jJLa (jl ^1 SjLi^l jjl>jj .ligESe jUtjJJ! jjfe j-^-T jO-ij-iLi jjTjj?^ 1 "j*tl 

La LJLi. 4_£«JL>J! jf ^-LaJUl 4_LaJij (jLs I jJ iDNA *l5>^ 6-° ^tP^I iiajj-iiJ! ^ 4_a_«Jb La 4j 
Milt 4 jnutL t^ljLuj-iKj 4j}LL) i5 JE 3 (^f i^jj oUo^l ^ 3jjL (^jVl JUajj.jJ! ^ ^jj^j 

antiparallel i^jl^l ^1 t^UJ.1 oUo^l js> Uil ^j^^l 

iDNA oj>^" o'Ki; ^ Siaj^i J£ ^^mi t>a] .(o JSLiiJI) 3 5 j! < Ijul^> oUoVL j! 

A , „j Atl JaLujL (j 1 1 JJ La \j 2j 1 a <hl JL^-La i(j^L»^a i>LsoL Lajl i^j-j-^/l 4_Lajj_<lJ! j<uj 
j_^jjjJJ (0 j (jji^aL>JI (j)^j^5LII (j-a iT tfLsoL 0 (j-a (_^| oLsoVL (j-La- 1 iX^L ^jj_Lll j^jj^JL 

,(r) dJifui ^ti o^^^i ^j>ai 




9^1 



I 



2*006 liif^i 15 M 2 iicll (IflUlj* g U lljjj I lib) OJUULlJI Qjlliwll 

i aJjj L-«-'^-i i jj-il! Ijl^j (_^oL>J! genome ^jjjj»J! ^j-iil gene «i2jI_Ll>.» ^j_«j*-o (j! 
- jj-ill ^j-Ll^j . jj^all proteome ^j-uj^ ^jjj^J! Ijub (Lb^jSLj) Lbj_ajj (J ^ti\ ^Lluj^-J! 

JJLc jJLu .4_a_JijJ! j! 4_lLjJ! <-^p- {y* '^J-^' JJ^"' 4jvjJLi 4J 4.9 }Lc ^? — 4jI JJLc 

L^J^L ^ cAhu Sjjj) Caenorhabtidis elegans Sjjjdl 3_>jjd! cjLl^v 

< JL-p^yi j^JI ^KJI ^j) J<LjJI) .Us* 2l_jI^ ^o<\ U,L>U. jjuc lJ Jl_a ^JLU ) ijl j_a 

^ LbLMJ- jjul jj^ ^1 ,(V JSLjJI) Drosophila melanogaster a^UJ! ^Lo ^j-^ 

i hi \ "" i^jJ! — jj\ intVI ^j_Ljj>. (jlj ■ ' la 2 3 £f^>- i— aJl ) V 4-i!j_3 ^j- 0 ' a 1 1 "" i4_lL>. ^jj—tLo 4jL_« 
^? — 4_lL>- 4_jL« (j^ 3 ' ^ " fl 4_c.Lo i_kJl_j£j '4_i_L». ( ) 1 ) * X ) ) J^4-° ' 4jLa (j-a 4 nin->. 

JJLc ^ Ir 3jL)J-C CjIj_o JLjj^9 ■ ^ all CjLLuj^ jjlc i^j_uj)j_iJ! Lai .(j-L>* i aJl Yo jjLxJb 




iuLlj jj^i^ °J^-° :(V) (tiTI 





(A) Drosophila a^sLii i ajL^i 
(B) Caenorhab- s^aii s^j-Uj ( melarnogaster 
Arabidopsis ^a-j^-sJbLji-jjjj itidis elegance 
^ ^u_»i^i j^svi j^u j_« LjLUisai thaliana 



(IgUljjg uLluJI ub) ajJLLjJI mJlnnJI 
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Js£ olij .(H4 ,H3j H2Bj H2Aj HI) histons 
. (ciLaj iii^qjj5L!I) diLuLu^jJ! 3jLa nj-GLaj^SLI! (JSLilu i^jjJI^jjL^ W <LiljJ9) a ,>» A^. ' a 4 j i 1 u < 
1*\ (^j-Ll! 4-4jjlc S^cjiaLlJ! j_«^>J! oLj^SU! Ij^c La) 3l_aj olj <LlL>. J£ l£> j>, -> '5_»jLi 

Cjj3j . Y / _*jjuaJlj X uall 1 a A tjl ji ni->- Lg-La jl J * i <^>j t4_ij i n->- dil i Lj-La 11 1 1 j t 1 
i—i^/l (j-a La_Lu • J X 1 j mi-*- LlJLlj^j i LiJ i ii l—i L-i-L-i-a Y Y (JL>JI <J « j .t-. \ ^\ 

(JL>- ( JT ^ X i L i n <->- 1 j « i i i Li J i n">- 1 j « 1 1<-> Y Y I S 4-iJ i n-»JI i~il j« i i^«tl jj_a '^J-^ a 'l-Cj_a-3E-a 
. JljvIj (Jj-al i jJ^JJ 1— a f^Si iYj X Lr*J * .' '^^J .j-^jJI <j-UJ*i]l <JLj>- Yj i (Jy ii^l (j^-^-^ 
Jjj3 ^? (Sjj^jJI JUJLjsO (j^- 3Jj_JJJJ-a (j^j) Y CjLi-O* jLs i(j"L>- ) 0 * * {_ya J~&\ iSj^*- 3 ^ L>' O^ 2 " 
'L^J*.' ""^ (jJJuk Jls-I jLs iX CjLLl*. (j-a «J A.r- 1 ,>» a cLcj^>- ( JJ jj^I ^ Ah" ^| 4-i_i-ij i<j-L>- 4jl_a ^Ir 

.(RNA) Lxjjj Lj^j l_L^.a_->. 4_L_j4>b .Bar 

(jA^jsJI I jufc <_t^jj . Luj_Sj 4i£ «J I U « j fl .(oLLljsJI (j^a J jl^i JJlC I Jl£. La) 4JLalSLi 4-tlajtJ 
3jj^j i ii (j-a d ' u-fl-l X jj>-VI uall ( jr o^ejj .XlSt Quiu ^j-L>JLi i oAl / , » j i a 1 1 JL>-jj 

antisense ^^Ml ^1 ,^ a RNA short J<; ^» ^j^> o-a >^-T Lc>i ^u^jJb ( dlb 0 - 4aJ I 
L^j| .V - 1 «b 31 uaJLi VI JjL^j ^oJI RNA (j^j-Sj .(siRNA) interference jJLclj 

.X dil_Li^ (jja 1 Af 1 Lj_i£. ( JJ ILi^l (J-a-^Tu V ( JT ^ i«Lcjl_i j i a 

Watson - «i_lL^ 

Sjb>-I j <AJ ijjS-VI La-&l Jl^J jLilJj i(A JSIAJI) ol j_jJ3 T iKlJI ^ ^"U^ ':. ^ Crick 

KUI j_L.) ^jj-i,,,^? V 1 J£ J\ 

(J^v i~itl) 1 ii« tl CjljLtLa 3j_iio£. Jl>-I _aJI j^lll (_gjl i u 3-iLj * , V 1 

i 

■;»- ^ H 

- 




0>J>^Lj LLi*Jj_a (jJjjVI (gjiiajJI jj-zLaiVI j_a (2l_ljL>J1 ajLttiyJl) 



> 7 



jjJJLsJ tjr <u_uajjj Jala^wa :(A) jSLmJl 
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(IgjjljJig uLujJI '■ h > nil I ^ 1 1 QjJljinJI 



J^f ()) JjVl ^J^J .P04 3- o l a i -J HI jJL^x (0) ^UJI jf (V) dJLUI Aijj^j 

(^-"1 uj\ j^j>- I ji j_»J!j (^-1^^/! 1 i purine ^ jjj .* 1 I ljshjiM d^is e o^-ul i-ui 

M<jj »0 * (JSLfiJI) (jjjtP j 1 J o^-t-pJI 1 o a ipyrimidine ^jlj^ij^-uJ! cAl? 

t_Lu^l intl (j ii i n^/l (JlL^J L-i-U iCj! JLjJ^xKjJ! 4 Ijl 9 4 t-Jj Lti 1 1 ^gj SAll J_a_a-*JI till fl ■ aj flJIj 1 gJI 
4-u.p*jj JLufc 1 la 'Ijj Cj^Ij (J^v in "1 ) |_£jj>*^! £_a 1 o frJLaJ uA\ 4_LaLj CjJLjso . 4_ujL>JI 

j< 1 j It] I J (j-UJ^?! jj^- 1 (1^l_lLlj>>Jj J J i>> (j-uia-llj (J^v in ~i <J '(iHJJ) **' J 1 " H aL-HII J * II 

iA « J^-La II «G£j_c ^L_a_^) (^yj^-jJ^u i_<Jj^>l DNA *(_gj^v (jj^ (jj . ( \ \ J^v Mill ) 

il_ujjJL>. LaLolII ^jj>-VI (jyic 1 <i tti\ jb>-l ^yQ^jj oJI i—sLalll ^1 iLjj^j (jl J)."" ijjs-^j L\j| 

4_>JLtil j<u t4_iI-L->JI ^ m Ju^JI }Lt-j>. jlj— «l i4_lLlj>.jj Jl_l-$JI i La )lj^ II oJUfc (J^v i~i" ^Ij 

(j-L)}L <1jMj <j-a ' 'J 2 ' La ^\ £yi CJjj Lj| ^1 0j\ jJ_>oj . (j-CuSLa-fl (j-CLj_Laj i4_jjj_>JI 

i_fl j_*J La t_lVl J I aVI 0LjJL^jU3 4_£._o_<vJ5E-a JSLiiuj .l_)Vl (j>a LjiiLa J A \ * X V (_£? '. jL_uj_iKj 
(_3j__«J La 4— j lLsJI Sljj (j a <>. L*_a ^Ll^j-a-^J, I l_flJ|jJ . haploid 2_jjbj_fl]| 4_ilj_4^J,Ll 

.diploid 4-uUju^aJI 4_^j^>J.Lj 




W w> n fci 



A 



( L&JU I jj g uLlljUI iih ) ouulUI cuULimJI aoodjpyj-jioift^sSiTi'Si 

J-2-1 <J «ti^ <T j.i , ~ ,„ 3 i2j_-a LAj—l-iSk-J La I jlj i3jj_>J,l (j-L*JL 4_lL>JI 3|jjj 

Y , 1 '.^jjj_U DNA (jjjJL*. j^o jJLa Y , * 1 4J_jIa La iSljJJ! tfJUfc (jl . 2j— 4_uJ_*-a 

Y x l 5_uLj_iJ! 4_cj_«^>J,! cii!j_uj_iKj jjlc ^ !• xT x , j^JjJI j_uj_tKlJ! fJL> " 1 " «*^ 

DNA Oj}^ Lb>fl La Ijl dilij '>UL Jlj3j_jK-L!I JjL ^ * - \ * X ^ X 4_ul n « ,^tl 4£.j_a^J,l 
i ntl J i ill i n" LfcLLajL-9 i4j all" «lLajij-<i/ J^v mi jljJU£. jL>*l_i3 i i _y£\jiX\ oL>o^?l 4 all ^jjjJU 

(j ii i ii ^/ 1 I j uaj 1 3-C J ' Lfl-tda Ij 

«n,Vj«)o,V ,U ,Vj AX ,V JlSLiVl «Y ^jil DNA 4__i_bj ^1 j_uj_lK_l!I 

^j-a j^Lajl_j£ CjljLla Y * 1 ^jjl m^jjj I i a i n~>- (j| • [A jj>-j_U LuajJ J ta 'I i Y*\Y — Y*\ * &\ se fl uaJI 

) * x iSjlsJjJI 3_lL>JI Sljj ^ j-ia Y , * i '.j^JLoJI JSLi 4J ^jJI iDNA 

0 , \ (LlJjJij j_1^s jL-£ 1 * ) 4_j_t^jVl 3j£L!l »lj" ml I aJj JjiaJI I Jufc j| . 4_lL>- ) 1 ) * X 

<DNA (j-a jol i ii tl Ijufe (j| 

£>c - <__£j£ 0 u^al - pluton j! pluto jjjL i_c£j^ LJa^uj j-*_u) Lu^-Sj 3j_a W ,T 
Lalj^j* j^Lj ^ Y 4jjj La 3l jj tjLa 'Ojj-^ *— ■4- v dh° ' • {_J~ ua jlj^ CLW-^ 0 ^ ^ * * mil 

) Y \ * X ) ^Ij^JI ^jl injj iCjLaj^jSLu "\ £-Lu 4_uLj_aJI 4_c j_a-j>J, I Qjj ^jl) DNA fj^a 

\ x ^ Y- \ • x ) x ) Y jjjl (^j^cj I iajm> o! - DNA (oJLu ^ j^a Y , • i (jjj '.(^1 j^jSLu 

^ SijL^JI 4_i_«5LII £y> 4jUI ^ Y (j^s Jif j! ^\ SjLi^ljJUsoj -f ^ * = ^ ^ * x 

.(Ort^ «_«J1 Yo 2b I jjb) <bjuLail L3Llo. ,DNA 

4jjL^JI 4_j_o5UI (jl j^JuLa ^ uaj| Jl^J . 4J 4-j -^J^J 4 ja V LjjjJaJ I LaiLm jl LaLW>- jjjju 

£0 1 aJtluj .3 ), tjl^'tl Cj1_Ll>JI (J-aX. p la *"j iRNA {_ya 4_Lul>s LcIjj! j-ajJ (jr^ 3 'SjLiJx. 1 ^MU>j 

^1 4_k2j j a S3 <DNA (j-a o>< I,, I m i) transposons cjLjjjj_i_mjl j2 L^JLa 4jUI j& 
4_l^jLWJI ^jjikll l retrovirus(*) s^LLa 4^^^ c^MxaJLuj ^ i_kJLu 4^111 ^ v ^ 

.4_ijjjj|jJI ^ j i tali 2j LI La^L>- i(JLj>.| 4jMj J^^l (jlr CjIj^uGJI i>jub Cjjjjj ijajj^pJI 

I La^ 

'j~ . .. j tl ( jjSUI) jj^ljJI t— <-Ls- ^1 Li>- 'J^i-i-i ^ ' * Lxa^lj3 LLa^i-uj LjjjJaJ LaLLaj^ 

paradigms 

,DNA RNA 
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(Igjjljjig uLulxII ub) niiijl l DjJlnnJI 



jjfc JaJa caJI I jufcj a| tajJI I j_ii> (jj ij i(jil_2jil 4±)Li ojL£ i(^Lxjjjjl jJI j 4_Jj_L],L£) 

jLae-fl (j^. ^i-i La (JjLo-1 ij— a^M IjUfc (jl ^1 Ljajl 3jl jJLjsoj ,j«_ajJI j-iklj^- 4-Jj_Laj 

tjjSLI! I (jl .3jjc_a jLLa 4jLo <L!j^3 i YY ) * X V '.^>j jLla jLLa i flJl « j i n 

3^La (j-a 4jLX! Y*\ ( j-a i_klQ_i£ ■ ^ 2 j" La La| - p VI jl ->■ A'iVI d ala. Lo_4 4jLI! 1 I fljjj 
j-LC. tj_jSJI I Juk JtH^-^ '— ^J-*^ ^ LjLj 1 J . 4_«-l*_a iLaLia £yi 4jLU V * (j-aj iSjjL) «.! Jij^-u 




<LoJ |SJ J&J iguLb^ - jjjjijlj)) jjj^JjJ (j^-luijJ iUVt^ a :( U ) JSLAII 

,^"tt 1 ^ -a! ,^"t t ^jjjluVI (oULvjj) <Lkbjl^£^ iljI fltaj flit Jkto^j 

O^JJ -iVu^-uUlj ^j-AjLl-iYI <jLUjl :d i '1 i-^jji t i(jTI klajljj^JI i3j ^3 



igennan 4_uLj^_«J! ^] gene 4_*J£ ^! j_a S^j! crj-^JI La J^LuiTuj < L^Lu--»> ^1 jucil 
^Lj-J! jji^JI j>a jp-^lj ^SJM-L) ^enos >^utnJ ^j-^LjJ! J< »UI t genna ^ 

Jj_^ jj^a (J^cjj J_t^ (j-a i« jJjj» jf «~ j (JT i»J5 gignesthai j-i_u>Jii! geno 
^ ^LiJ! jii ttl .u,„ijf ^ W.Johannsen t 3j J ajLkj^» Jj^ ^ 3j_>a JjV cn^j jl^ 

4_Ljjj^>iJ! Ll^jJj_;_lI! J 1 4_p> jJ ! ^_jJ_*J! a ) flj j^a j <^>| i(j^>J! i_jjj_»J tjLs t^, i^LXI flJI 
— (jLj>-^?l (. ilr I — Jxqj a J i ill 1 11" ^j-L>JI i_kJLjj i«LiijJI Cxjjs- (2>-a^ ) j^l i4_i^>L>> 

Cjl_j-a i^iLi-a ^j-dj lojVI (j-L3c_$ iCjl_l_a jjiaj jj^- 1 La LbJJ_c ^jljJLi tdilj— jK ill ^j-a 

5j_a j^a jiaS J i,ili,i~it l I juk J o ~ mi jj .cystic fibrosis j< tl i_i_JiJI lt^=-^ ii-a^Vl 
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( L&jU I jj g uLluUI ixh ) ouulxII axlLniiJI 2oob^ } - m ^^M2mi\ 

lJzjjuj unexpressed \^,;<i\ j^ju ^) 3>a>a j^L jJaij ^expressed \^,„<i\ ^ j-^) 

^jjj transcnption ^Lu^VI ^L JU-c jljuj .(intervening 4_lL>.Ij_jJI ml m ~!Li I uajj 

<3 .(mRNA) messanger J^jJI 4_^Li*jj *RNA 
in- cjLijjJu^Li Sj_* jJLl ^k^Jlj ^jjj cPi translated ^jJLI^j ^expressed t >«) 

.() Y JSLAJI) l^ic .(intervening t > 0 ) trons 



4 B « 




4 E 8 7 8 



caiuiUuaii) cjijjpj^i .^Ujju ovalbumin (t^a^i u*-**^) c^ 1 "-S^ <^»*" ■ uu ~- < u) Js^ji 

jjUb >4_oLij Lij-uij Cj^ml<n"t1) CjLj^mS^flj .jejLoJI jjilb c^juua Li-aa^ j^L - 33-«^XI^£ 

RNA 

(j-a Sj j all Cj^I 1 ul 1 n'ltl »j i4_^_oJL>- (J-cl "" p uz ail 4_lLc_c . (U6 (jP^>- ...U2j 

jj-a) ^ clS-AI ribozyme .K (jLfl |jJ i^^jjjjj-i («J>jL^ J_a_*3 ^yaJI iRNA 

t <U oujI^ ^^lujj-JI J*L*J! Laf .(f«u}jj o-a) - ribozyme i (c^iP' i£j>^ o^»JI 

Cjljj 1 JIjJjlj JaJv-J .^^Lij^a (_LaL>- Jj-3c_«^ (J-o-suj ■ ^gj j A -»■ " 1 1 J « A tl 1 sL^^Lc ^1 ijj_u La 

(JSLilu] .Splicing (J-iJ— a- "tLi '^JJ> J 1 " ' ^ ' diLajjj Jjj-il ^ la 1 ul aJ 1 ' L^_Ja_*J 

l_gjJI i jLJSLij-LjjJI jOjj-iLi lLJjJLjJI (2)^a 4Jbl_a^>-j iDlRNA g uaj QJJJ J ' " (j-a Uj-^>" (JjJl^cJIII 
(3 i ii j^j 0 3jl j ',\\ ^JJ (_aLiiaj ijjjjljstlll ^1 <13LjJ3^Ll3 ■ g i ea h pJ lil (jl (2>^a-i 

ojukj (Lp-^l La uol) i ii jtl ^IbL^j ( _ y laju iCap i u llS J^v mi ^If Cj^LuIjjlII (JjILxa — V Sj_aj 

,>» Jjj L^j iajj-^ t (3 m nj 4ii}li;) V j! ij^JU-JI ^L^j Laf .capping 0 „ 'A f >~< t l 

jluj . polyadenylation J.ujaJI 4_iia^ .(p^pj V) polyadenly c£ipVl jyj^c 

(jjiiia-jJIj (JjJl^cJlII :cj^LxII cjIjjj—l^oJI o jjk ^pl iinRNA «.(j;j^>" ^ ■ uaj . I S3 Lljj^>" 

^1 jOj>^j_jj t Laj^Lij) ~ i i ii tl ^^1 SljjJI (j-a (J^*^ 9 .lLJjJLjJI ^ lr L-Lji^a-C 1 1 Je <^->lj ijJ^JLjJIj 
(j| i^l) d d b a CjLuIjILi CjJLxj (Jj i JL>-lj Ja-a-b pjj ^? (JjJ^cjJI ^jl ^1 j-LajJLij . [^^yCjj (j-Gjj-i 

i Ij Yj ^ i ii I (jlii <_<jljJL^ jl i^LlLa Oj Yj ) i ii I i(Jjl t_ulj_l^ (Jjju^lII 
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(Igjjljjig uLulxII ub) niiijl l DjJlnnJI 



«iLLl . (CjIjj i ii *sl 4 ~i i ii f^ya i aJ Ljj (j-L>JI tjL^ lil 1 1 Jl^-Aj . . . "\j Oj Tj . Y CjJlii i_<j|jJL£ j I i ^LlLa 

[jj—aJ! '"'1 j'j " ^JJa ^ Cjj glo (jyJ-J! '« J^>*lj <j-Gjj_i Jljs^Ij ^1xl>*» • 3 tj A a ^jLa i_d_Ji ^If 

^l^a (J i ill i ii" 4jLi £jA_>J! i Luj] (_^ul 1 11VI I Jufc ^If (3^ J * J • J J c SJjJLa ^^jjb i( jr L*3m 

(j" i"i < (JjJljsjJ! ^j! LiLIj i4Jt£. i n"i i < i^jJ! (Jj i iij-ILi (j-L>J! (2>^«-i 'LjI L*^ . oIjluj_i1£Ll!I 

j^juJ jj^] .^^^j^^I^jJD^I transcriptional unit 5_p»l ,,,-m VI Sj^jJI <tjL 

JJl^. Jlj}-J L-*-^ 'LAp- ' flJl ^0 4_lljj9 jj ^jl in't^U 2 j, 1 jl S ~ tl Cj1_Ll^>J! .SJ-C (j! JUJlJV (j^a 

. [(j-Gjj_i i gj] V * * ^If — (jj, uuj I ^j-ujij-lJI — ^jl i ii t^M CjLujjj_i 
p la » a (j! £-4-3 . ! JLloju ~ j 1 t3J j-a^?l oi"^ t*LijlojJI C-^p" (j"^*-^ 1 *"' LjJ^j I I jl Lol 
pj^jJIj RNA ^j- 0 (JK i"i I ^1 ^ i n"i i < 1 j uaji ' ^jLa iCjLLujj-i ^1 p^>-j*IL) t4_L>-l i n"nVI CjIjl>*jJI 
4j^L!lI! 4_^jjj_Ljp! 4_j_lJjJ! <Ljjj_LJI «— >JI Cj\ ij (Jil— o i ) 1 — ) Y iV— 1 CjLLljjj-i ^1 

p_^! Theodore Svedberg <j_* S] .(S YAj \Aj o) <(rRNAs) ribosonmal RNAs 

analytical ultracentrifu- t^Lii^iJ! jpUJI ju-UI 5_j_L23 ^ Sjo.yi 

i^LiJ! juiLI ^ua sej i^jJ! i^j-jSLI! ^j-^J! jf ijj^jJI . u ^x^>- t_cj^l_iiuj igation 

(tRNAs) transfer RNAs 4laLUI 4jj>lI! ^j-^-^JIj /\ ,„ ->JI Iju* 4±i_Sj 

4jjj^J! (j^j-^JIj t (T - 11 = T i 1Y ^odons 4_u!j>I! j-olipl 

L^LiUj Uj t DNA ^ 4-xLi.ljLiil c^MuAurJI ^ jj^ .microRNA ~^ujJu^i\ 

SJl^jJ!) (j^>JI ' ^Jj ***' ^Ir ljj uoILal jJ Liu! ! JU-oaj j-a^/! J^j}^ La>»J iRNA CjLjj^Iul 
«Lj>jm! i~il "^1 A -U (jia_tj — Lylj (j^B — - j La * t , I ^ Ir £jj^>JI j 4-^>>l j 1 qJI 

. (j-L>> 1 aJ I Y 0 1 La -^^ (j 11 j tj 1 JLu _j T J^>-i 

Lbjji^. jJ-j-ij i3j_aj_L! 4jJl_lL2IlI! Cj1_L_>J! ^j_«_3c_a 3jLc j^k ^ > j I 2 " II ut < 1 1 ^j_Li_>JIj 

jj-m L«^j .31 jUI j-iUu V igenotype ^caJI Ja.<q]l JSLjuj l( j^>. Yo 4_il 

.4_AjLLij J-tS-«J ^gj) " i ii i^j^sJI j^jISUI ^ i ^> «J 4j>»jJ (j^iSL«J V i^j-LljsJI ^^>- C)\^ tLLuoj-C. 
pjbl ' (q^ 1 * ' ' I j « ' 1 j "1 £^i| ^ j iCjLLljsJI t_i3lj3 4_ajjJaj ^j_u_3cJJ ( JJ JLj£LJI t_ijL>JI jjl I ^ £ 
^j-a t—«Jj-3 ^jl i ii t^l CjLLlj^ JJL£. ^jl J-oj • ( 4_l JLlL3_jJ I dlLLpJI JJLc) ^ jr «£LII t_uL>JI J^H^- 1 
jj Lali 1 1 J j >■ I i j ° jl (Jl <i « ~ i nl Jl_jw 1 ^ j jl—flJI ijLoJI Cj1_Ljj>. jjlc 

i L^j (jJaJb 4_iJ i~i m (jJ i(|_£j_j>.! L_J jl j_iLaJLi CjLLl^JI i>JUb (JJ _y j j I jJ I 



II 
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( L&jU I jj g uLluUI ixh ) ouulxII axlLniiJI 2oob^ } - m ^^M2mi\ 

. Sjj-L-iILa 4_i£.Laj OjuhiB «Ll (jj^3 (jjj i|_£j^>-^?l £_a «LaL#-)l (JjLS-i Ji ' I 1 1 * a 1 k2j (j-Ij 

(jl (jiaJ ill ji^e_i I a £> ij^>-V! jjb 1 a j ^ (j ii j t DNA Cj^I i ill i n" 4j1 in" ijLb i|_£j^>*! d j >■ (j-aj 
£_a 4jU! ^ *\A (>a j-A^f <bl ,i,-M t< jl cu jVI DNA i ,i 1 i ,i "i fl .«bl ^"il l dUj ^ 

<jj i«L>*j_a jj_L__x! ^ua— 3eJ tjl flJl Si 'L$j->l i a i"ilLa < ! JUfc £-aj • (Jjj-il i a ("ill DNA O^l i nl i uj 

— \ Y < Y jj>*j_LI jJajl) (_p3j^l 4111 4_ixL>- (jl in^l ^LLJLutj < jjJa (j_a J-*^' (J - *- 16 - 1 

Ka association, con- J^jI SjbLiJ L2_aj) Uj_ut3j l( «Ja_iVl jL^iVI cul> ^1 .(Yi 

lj ~ * uzjl} j j Laj 1 1 l " i j awj tLa-ulj LaL Lajljj >» « ■ t 1 -j i dj« .uJaJI OjIjIlII <LalJ-aj i^Stant 
^j-Lp*. (<j-^_fl_ 3 .(^yj-t-a (jj^JI (j 1 L>J^ O - ' 'OJ^-" ' l - Jufc <jt-^ pi ,3i>- ^?jJLa .(jjui a 

im£j*>.| CjLjjl-i CjLaj_Li_>. j_a 4JjLa-lL uj Ij ' JJ La-lll I J A (J}L>. <j-a (J I <_c-sbj (jl i u \*$\ 

l*j ' J ->» ^jl (_ M ^j-a (Jj 'DNA J i n 1 1 n" (JJiLaj clu >- (j-a ""'I * j >JI >i > e Cxj >■ (j_a V 

'.DNA d)M i ii I i nl J^L? J-a-AjJ '4_1jUj La <l] 

. jlu^-lKj \ ) • x Y 

,vl tMI <d t-. a < i"i" t;T jJI iOLLujj_lII jJlju (jTLaJLc-a i mi ill j»j_Uj)j_L!Li (jl « jj La ^Ss Lai 

oLiujj-LJLa -( l jAM Ujj ^j^Vlj - l ,„ ;||j LM-^JIj c^Ljj-j>JI phenotype 

(j^JJ^-i ' all Y * * (jja 1 j La i "j I aJt-jJ t^jl i u t^l |aj_u^_i ^jl J-aj • Ljj>" jj I (J« i"ill (jLc^>. 

I ojufc ^La l(JT ^>i 

"J Q-gJtl jj-a^?l (j-U (j^a jjl . 4jj_iLaj 4_jJLo^ l5J-^" 'j J ' ' " ^ *— 1 ^ _ 'tH5> j '-^Lub ^j! I . 

: t _ y jk t (j:^ mi 1 1 1 ^j-Pjij-l!! L^j -ij-^jj (jP-^ 
• tjL.aj^l ^Ujd neocortex 4jji^LlJJ s j mi SH 4_iii - \ 

. I j « i <aaj 3j_l3cj>"J 4-4J aj^l I 4JL0- 'Li-i-i — Y 
. tj-ujU II «Lpjj^3 jj-^»>-i (<u i«LL-aJ^ ^Ir t)jju-u C 1 1 1 1 »" ^jPJI ^Lj3_aj-jJI — Y 
LI 1 n tl ^jl 1 n I (jlae^ .^jjj^^/l jjL^>^/I j^a (JjLoIu ^jLi «LaL^J^/ Ciy< 1 11 (_yjJI (^LLu_aj-jJI — 1 
i4jjL_jjJaJI Ojljilil «La_u^?lj 4Lal£UI <-a«.ljJLLj i(Ka) 1 ta 'lj~'H 'CuLb L^-Lc lj-i_t>a i ^jJCua CjJLxj 

. j<l U II (j-Lll_a-9 (_jjjLu/I 

O^Q/^lgDNAgRNA^i^awiis'l - 1 - \ 

j Laj|) j*Lc. jLaLa 1 , Y (j_a ( . 'j 2j L_a (jLo3 RNA «.(_^j-jsEj CjIJlJ SLlaJI (j| 4_lj3 (j hj I V La>J 

.replicates (jj^y) j-^y o\ ^d=^—un ^j-^JI lju». .(YoA - yiy ^ t Y j-^j-ll 

Cata- j ase ' jjl «^jt^~ , „ \ 4j| La^ i^ jr I ; Lj»iJI <J La ^ i jjb I JLAj . j-^>-T (_j.II (jLp*" <j-a diLaj)U U J^'J 9 

.phenotype (j^LkJI 4 Ua'^ 

^UJI) ^j^LkJI i^aJJIj 4 (DNA *l$>^> c>=LiJI) t^JI ortWJI j-a^ RNA ^jj^Js 
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(Igjjljjig uLulxII ub) niiijl l DjJlnnJI 



IjUfc I j ' i tijuaJlj 4 jo frl Cjlj (j^jl 1 > J-*-i Lojj i a tSuS» jUJ . (4_jx-j3-)VI *— 1 ^-'tH_5>- 1 ^L 1 

Cj^I i ii 1 i alu 4_»^>L>. CjLLljn. ■ *l 11 * j fl . Lfc.Sj_jvj 4ljl^> CjI j i i a jJsj-jj Jl^-I ( ^>^ ' *l£>-?''-" 

LiJLLkj .(microRNA ^jAj^JI RNA <^Lii^) cryj>j 3j_a j_a j_uL RNA ^ 3 j-t^ 
V^jJ^S cj! j short (siRNA) intereferenceRNA j^ua-SJ I ^1 >LcVI RNA oll^ 

Cj ! Jl_u j_JSLLl ! (j-a 1 « A ,", YOj )A I a L^J^la ^A-ii a (jj)j_L>.) 4_^>*j.sj_U 

(jl I i ) 1 — V— 1 4jJ_lL<L1JI CjLLljsJI J ^ e *" La_^_a IjJ-i L^Ap Lr^' iCjLjjjJijVI 

ia^UI j_l.i-«-"lJI 'JL^JI 4_*_L_tkjj .antisense RNA L ^i J d\ j>\ a RNA dilLLb 
Ij^j oU sLx^JI of cP! j-^VLa .(tRNAj rRNAj mRNA) aj^liil RNA 

(Jj_3 p La <J 4j^/j .DNA — Jjl q (_£j-L-u Lo_^ — 4-La J_ *_i La (^ J)" mi I j 

i4_i J 1 1 ii" II CjLLl>JI 

j<uj V CjLujjj-jJI »l g»j| (jl ^1 jJajJLlj i JL>-lj (jT (j J seltllj i ii Till ) M^j_Al_LaJlj ( JJ _Lj_>JI 
^fij <l <.->" Cj\ UU-ie-a 1 j i nLml Lai <j i nl i njj ibOFlS Offices 3Jl t l^>JI 4-j-C.l i u <a < VI 

L-aLaj i jLaj^I 4_uMj 2 j c I j JK ui] dilj ^j_c. j ' S C J mi" ^ Ir j^Li 4j^/j t p i u -»JI 
J^f ^ .digital (jra^j *l5>^" I '^.^ 'crLa^ J^-" (jyL. *Mjj^JI j '^wnj M-3 idiLlujj-Jl^ 

The Lljs^ jJ^j_lI I j j i ii j<u-ul s-^j^JI I jut ^Ir (jlLaj LuLa i Lfej-j-c. ^j^l j < I gl£ >_ il j < uVl o jub 

.(U-^V-l^ljJll jJ^I) Master of Biology 

) (jjjLajjjVI (j£. j-Aj->J! tLtJJS- (j-a ' aJb-ieJ V 'JO^S jl ^ i u i" 4_i^La jjb DNA f.^j^>- ^jl 

(^JL-^Lj-a jjj 4 tT^tj .(no« - )o l \'\)Rene Descarts(*) 4_ djj» J 

^ j-^a-~qi t-aSji.) (wn - nil) Gottfried Wilhelm Leibns ((( ,0 ) jjn^V 
4_ lL j^f^jji t (WYv - nn) Isaax Newton ( <( j3^ j=t^l ^ j^L*Jl j-^-Lj 

JLa i4_i_ 

«£— yjJ 3 6^ ,B a -^— (j^l 4jt_L^IS (! -ij -> - (j^i iJi Jiicj V DNA j! U£ .O^^jjj^Jb 

0 V ) ((^La^ j^ (jL^ - o 1 -^^* vj-^L^-j i(noi - \s\ Y)Alan Mathison Turing (**) 

2L3lj 3_uLHj SJT ij\ uuVI ^ . .i-v- jl iiUSLUI 2lcL5JI juj . nil ^j-i; jl^ (l)uiijlSLij jl i^j>j (*) 

.(d.i-r n jl Lij-ol jjJu» :3JjIS iL^oLol 5jjj>.jII icLuJI ^1 Lgil^La. cjLajLa i^i„ritl SjjLa iautomaton 

^L-ul < .i -*J1 4_i LULJI I rtj n (J!Lq-i .LjLo^j^VI 3 jj la * (J^ai^ (J"i o ^ .4 }Jljj^>iJ 4 m ^La «^_Ljjjj» jl ;|c >X j 

j^ic Ijl i nl i n* JajG ioU_ii«^!l j- 0 ^LJIjj* '. "il"i o (ji!l) 2uajjljJ»JI j i n Vi jV SLLiS'La (jti.il calculability 

.(jJljllI C;r Lc SjjlS L^jl ^1 tgjLlilLi - SLijJI - "U^l Jyjjj (jJI^- c^SjJI ^ SjoLlj il^JU-jl ,^lJI i-jLojLlU 

i jl i ii iVI ( _e H ft-*-o jl^-** ^l^-^l ijA*- ^J^^ 4jlSLa ^ i i ^> Luj_j>iJ * rt j^-G-i tJiaj^ i*ii jj i aj jLSLaVLi <U1 ii^Jjjjj)) 



II 



OS 



(IgUljjg uLluJI ub) aiLuJI mJlnnJI 



2006 jiniiuj -jigl/l 5 5 llinll 2 mil 



n^Up L)f cP! SjL^^I jJ^n] .p VW - W'X) Johann - John - von Neumann 

i4_lL>J! DNA ^ i ii m 4_JT (j-o (_ ij i nL>JI CjLoj1*_U Jl_Jjj ijj-^ (j a i " q| 

<d ti , „lj < (j-Gj^j j^yJI jj ajJI tfjLjb 4 4 ^J^J iRNA (J^v mi (jji^C- 4 jjIjjJI CjI aj)l « U ^ i h\j 

^>>. vl^l) DNA 

^ (OH) J j lo^jJl^JI 3j-oj £L»-jl 3^=_pj (4_l1lj>J! IaJLiII ^yiVjuj] 4_j_Lij>J! S-^JU^I! ^LlS 
4_be_jJ! cJljj J^LAl!) (H) j>^jjJl_lA ^yJI cJj-J*_l3 (C'2) ^lAJI (j^Jj^J! 

RNA (j-a (j-i't^jj .". ^_^ja La_« i n^^?! £j)jJLo jjJJj (_jJ! j—UjJ! (Jj-soj iSj_ajJ! lLUjJ 4-J1 i aJI 

QjijJL*. jjfc Lj>^jjj_a LjjjjJL*. ^l£Lii_jJ il_ujijJL>. -w^?! ^Ir Lc_a!jl>.| 1 aJlJG (jl ijj-Lj^J! ^>.j_a 

— ja Mltl^)) 

P04 3- ^Ll^l 

H - OH 3>>aj!] £L>*j^! ! jub v^-^ J'j ^ j-^Lnll I juk j! ijj_jjjJJ (C'5) ^^Lk!! jf 
jjjJL>*) L>^jjj_a LjjjJL*. (J^C mi \ jl RNA «.(j;j^». t-»~ , „ < ^ I^Ll j , „ a > | j| . 4 i-a- ("ill jojji^. 

j_J-S (J_4-:ej t _ r JLjuJI j-^LlIiJ! IjUfc j^? i(j 11 1 h VI i—sVT jl idiULa (_£j_x-i i}ta_a-ta («lLL^ — jj i 
jjl f "" V L$-ll iLj>-jjj_a Ljjjlj^ i~ij (j\ ^jU" u>J iRNA s-^j^ ^jLi pJUJ! j_>s IjUb 
4_9jj (j-o L$L> 1 "J^J (j-Iq-ill (j^JJ-»-I' (jr^ (J^ > -" (jr-* L*^) <: *-*-^l mi~U 4 i u i nl c^l fl 1S1 1 

fj^s i Y jj>-jJ^! j-la-i! . 4j3jjJI i>JUb (J S[ mi i La i i ill 4 K mi ! Jub 4 i mi" ^jP-I! i^j i iij— jJI 

.(JJS lio tuj^i MjjJ! siRNA jju^21 \ Ur ^\ RNA oli^ ^ ^Li U£j . Yor 

. 7 t mi M 4jl£La DNA 




DNA ou—Li^—jiSj ii^LJLtj «(or^_Ji) RNA 

j^xj_pl ^ (j; -^k ii^ VI .(jl '"jt l) 

,^3 - OH a jjlmtl Jjj^SjjJ^I 3j_«j : T j^SLtl 

e^J^J Jj^laJI ^al in 'tl ^^11 j—^^l ■ RNA 

3 j aj 5 j apl ai» JJL>. ui j SLo ■ RNA 

^ j}l^~ nil '■>! 2U_;laJI - P03"4 PI " -j 

jjj3J^>i-S t^J^ia ilaj>_Ld_J1 ^jj—a jj|3^L» Jj^" RNA 
jl in j Tl . ^ • <j^> if ^jrt-^-JI) .«t£b^_S - jj mjijB 

• (>aVl |A4 CiLuiISjuI 
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(IgjjljJig uLujJI '■ h > nil I ^ 1 1 QjJljinJI 



' . 'j 2j La (Jj-S ciil Jlj (jPJI iRNA joJLc 3L_p- s.ju juu jj U~tl «.Lul cJl_Lujj_iJ! cjj 

dlj a 'n nlj 'fLc 03t^ ^ * * ^^j^I j-a-C C^p- i^Li jLxLa 1 , Y (j-a 

TV* * JjJs La j^JJ DNA m^j^cJ t(oLar" i n a) ^jj A >.] ^JLsf (jl liili i^Lc °* * 

J^v m"i ^ (f<* . DNAj RNA (jyiLi 3Lp- ^jjI^iiJI Lbjj-^Ii cjLLujj-JI , „j~j -j 1 ^- lUt!-^ 0 

J* i"i (jLc^>. 1 j )| ' I -jM i>> ^ |j I j ■»■.,■ LfcL^Li*. i ajl toj j ae *"j i4_pJI diLolSU! ^ 1 i ii ">- 1 ( JJ _b 

La-^ 1 1 ' a i ii i— k] Lj£J . Cj1_Lujj_lIL 1 4Jaj-La ^^Lj>-^! «. j mi <J f^J-'-^ (jr*- 5 * " ' ' '^>- >l ^ JaLajl 
1 j AM CjLLujjj-jJI j-jscuj iCjLLujj_lI! ^ ^H- 1 - a Lji^ ''LlL>- jLxLa 4jLa £yi i L)j^ j ^jl Jxui 

* (^j-a La_a ' flJ I i^jj- J i in 1 La a i A * * (j-* ' >J 5 ' La L^L>J! oJufc . 1 glS* 

* * (j^a MJ-^ Ai-^J J h 5-^L^ L^-ajUij j-T&Ju La£ < L4K ^t-IjJ i^jli- 'ti<l'i 
-ijp*J (j-a RNA 3Lljv CoLa! tjjJalll «.Llj! Lfcjj-^ii jLLaj icdJi ^1 4_3Ll£5^Li .(j-^J>-JI 

jojjjlj iribozymcs cjl^jj_ujJL£ t3l j -a-lt 4 j ml ml oli > a » a l ^ » a < - , K .'i, iCjLlujj_jJI 
- 0 m j"'« vi ^ 111 aJI - telomere j^-a^LpJI 3 ^ ,„ ;lSt jUy ^jJI) telomerase jl j-^ajJLaJI 

i ( _ t IjJ! i>j_ib (j| .(YOA — Yi*\ ^ys iY j t^M ■ 1 j "*' oSJt, J A A " j «_i uaJI CjLjL^j 

(<sJLc j_a^ jublj^i Jl*j iSjjLU! cjL-uj^j nil ^yJ! S^L^Li iCiliata oLujl^J! oUJLl^> dilj^j 
<RNA Ula jLaf La-^ oLLuj^-J! &a ,RNA ^ julj oLa! DNA ^1 La^ .RNA 

. j« i i^>tl ^gjj 1 1, ^_yljJ! tfjufc Ci i "J^j • Lbj^ojsoj 4" AjUs^ p Us *" i A« a cLujjj>w ^_yjj I j » ^ (J£LiIi3 

iLij^i j! La^ ^ene therapy 4^>JI ^JUI! 3 ^ oIAj 
jl i4_lu_>J! <j . ... i i j tl (_ijLso <G j j .". i_^jJ! ^L^tlil d j * j i *- =t TH-'^ 

^ recombinant DNA technology <_>j iUI DNA a ; i a- 

genetic engneering «4_i1lj>JI 4_^jl^J!» j-uju j^'i -(jr^UI oj-^ 1 ^1 j m « j >U. n ljf 
^genetically engneered « Liio* ^ju^asj ^^Li. ^Li ^S-uljjJI ^ju^J! o-uJj) 

I Juk jLil J_2J . La s-Lu i U» tt4- a (jjjJLc^i! La^ i«L>^L>iJ! (3^J CjLu_>J! (J i ill i ii" 4 i uJUufe (j-* 

4j| I Jjj S[ - p j " L ^ ^Sbj ijj\jL-ujj>- ^^Ljj^jJj-UJ »LiIal (j-* (j^jj>-LiJI (_jjiLaj>. ^"u it) J-ll ^LitjJI 
i- . i i m i Li_l»^5 LLp»- ^JL^JJ V IjLals ^1 4_ujJj^ Mil (j-a (_L5_l ^jlSLa^L ^jl^ Ijl 

4_i_tc it_u_*-a (j-L>> tjlSLa jij*tj ^ i4_iLk!l 3l^j ^1 tjj-uj <jy>. Jill 4_u_^JI l^JUl JiUlij 

Q_j£Ll V t_CJ_Sti! (j-L>JL5 1- I I I lit pi Ml ^j^JJ)J_l t_4-lJ^-JJ «J . .. A 1 ^_LJU '(jj-2ljj I Ml i a 
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( L&JU I jj g uLluUI ixh ) ouulxII axlLniiJI ioobmmi-m^i^^ 

4_uj (J^v i"i \ ' (J ^ ^ 3-^ jLiJI (j-Gjjj-iJI La.il i4_ui>j^a Li>lj^.| 43lj J-xj CjJLxj 1 Liajj^a 

4_*^s ^ jUij La LJLL Jj 

L_$_£ '^>-^4 '5 3 '. I j_»_^> a^-JI 2jLc ud 1 promoter gJtL <-3j-*j tj ml m" 

jl iXAXA J 1 ill 1 n~tl La LJLc. iDNA (j_a (J-d-uL uJ ^j-^ <>»-«. t Ij . ^1 1 n" ^1 3jJ^ j 1 11 '1 1 11 

CjjLLjjj) t^l 1 n~i <^?l (J-alj-C «L) 1 la '"j" '((j^jj)" J i ntlj <j-L«_P-Mj ^j-LuJ^I jj-aj oJUfcj) CAT 
jj 1 ntl (j-L>J! j^a LLp^l i _yujJlju I 0 $ . Ij-^-i^ l3jl flJ ^1 1 n"i <^?l 1 j" 1 "I 4jaJL) (j^. IjLsci^s tfjuu 

(j^-xis LiL_i_^!j ii>jLj_i jf tijj) 111 II o^>JI Jj_^ ^-^ ienhancer jj_m_i t-aj— *j J ml m" 

i4^>. (j-o ^jJ-. 1 1 (Jji^ Jlj jj_*_Uj) -j^>-T (jyijj^s ^Ir ' ^jl t ]_>^-*- 1 i4_lL>-I jQJI 43^! i nl i »" 
. JSj^ll ^-oLu (Ja-l^-a (j-a SjjLit-o (_L>-lj_a i4j-L*_a ^ i u t ( jr 3 ^1 i n" <^?l p la *JJ 

4_lL>JI ^ 3.}L=. Ji^J-j ^? tlr^JI tS-ili-TJI <UJL*_al] ^ ^j Jalll i_uL»JI ^ ^j-i-^ La-£j 
jf iL-ujj-13 jf i J_jjaj_L (jj^ ^ i VeCtOr pJL>- (JJ l£. ^j_aJ*-a ojSj Jj .jLc DNA J^l^£ 
jjallbj .lipOSOme o -a- mil pj i t^ll) ^jjj^-L-JJL a -a- mi (Jj^jjjp*. (j-a-iis 4-ir i u < ^Sj 

ojuk tjL^ l 4j>Jmi L>LkJI DNA ^ l j ■ aj j^Ju ^L^j^ jf Ju^j-L) DNA c^M mlm " ^1 

CjLjI£UI 4jj_!L-a diLLp. jj ) La^ . d A j i >» 1 1 4_lL>JI ^s-Llj>" JJ- >,j '^-4>-*^' 4LaL>JI Cj^I i ill i n~itl 

^ ^lIl-^JI 4^JmLa .genetically modified organisms (GMO) LlL^ Sjj^JLI 
genetically (GMA) modified ani- S^il^^JI 4-pJI tijLolSlI Lsr L^i\ ji^iJI o-« 5_^L^ 
3^>JL_m j\ .genetically modified plants (GMP) 4_uL_iUI oLolSLilj .mals 

^jLi- shorizental transmission cjLL-aJLJ Ljr ij&\ J l 2 ^ ^ ^ ^il 4-lIl^JI 
j! - ;l t!- <3 >L 1 ) J-aL^>JI DNA cjM i ,i I i „ ~ j! LiLIj .phylum 4 , « ,ii ll j;jLi- (JT ^.j 

^Ul ^vertical transmission ^jij^II L^JU^I i-HUcj 
i4_ii_Lj»iJI 4_>J1_jlIL i_jjj_»_jJI (^^j-tAJ L_j_Lj>* 3jj^>J,I CjLLjISUI ^1 2j\ iSiVI LLilj Jl^Jj 
(j-ul i nl ^Ir (IjuXI cLuj>- (jl i LlIjj>. 4_i_>JI diLolSUI jjij->*jj 4_lLj_>JI 4_>jmi j * Sj 

4^>JLai j! p-UJI j_a .homologous recombination JjLall <_u. ^1/ LjJ I i Jljv I j) (_g< la ' 

L^LJkJI (JjLlL L^LjjS" ojjsc^a AjlS>- CjLIjI^ »1 mi tj ^jl ij^>- J i a ^1 L^L>JI (JjLjj 4_lLlj»iJI 

(j Sj> L-4^>- Sjjj»J,I diLolSUI »1 mi tl pJJJ (' ai-La-iJLi LbaJlJ O-u^aj-l (_y^l O^^i-^ty 4 j i u i *»JI 

>l ua a (j^>- jl a-iJI (jj)— aj-A ae ' * U lA j ? , -!I Jl •* ^ LlLl^- (JjjJLLA i^ jr aj)jj-j>" JL_j_ajJL 
diLujill ( jr 3 I Jl>- j\j£j3 CjI j CjLLujj-i i LaL>- {jjj-£jZj*$ I (j^* - j' ' LflJl (j^jJ-ij-jJ I 

(_L^>I li oj^- 1 LlILc. i Lj^ 1 i>« ,>»-»■ a I i>« i| ( J_a_x_Jj i(3j_j_l^ 4_ij>.^L£. 4_j_a-Al Cliljj Ajj i qj| 
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2006 jJDJiu] -jjgtfi 3 5 limll 2 jieII 



(Igjjljjig uLulxII ub) niiijl l DjJlnnJI 



o-a-^ 1 a j a insert j>J«-b jl <_c*j ^1 4JU^»JL! o! j_ai gene construct 
Jj_u^>JI S-^ju^J!) t-jj-iiU! DNA 4jl_23 ^ (<u j 7i\'°\ JjiSLaj .DNA ciiM cakaj 

oLh^ ^Ir j i«.Ljj^jj^?! LjjljJsl ^1 4 j i nitLi Luj_Sj (j\lj^a 1 (<vitill 4JL£ J^>* i^Lsuj jL<L)l ^Ir 

^jj-aj-A (j^>- (j 2 *»- ' i»Ljf) i nVI j Ij 5 fl II j«j5e^>* ^Ir I ua 'I (j^J-a (j-a « \j 2 ' La ^Jl 1 j ^ ae >• ^J-uaJ 

(2rj3j>J (j-a j_£lj3 (JT l£. (1 <j'jl) 1 <jj jl->- '^L-*j Jji^i ->JI (<u L«£ .pi Mil l) j-a-JI 

ijl-Sj . ( ) 0 (JSLiuJI) ^j-LLujj-jJI (j-iJUfc (jr I ; Lj>. j 2 •»■ ' jjj-^jJLi^M (j-a jl i LaJ I i ii <j-lil >l a 
j_i^>j_ie-) i ^1 i ii 1 1 nlj i nj)j— 13 (jiajua se a J ^^^-Ln-tl (j-L>JI (J i nl i qj — jL_j_ajJb j« >' 

5 , „ ^Lajijl ' jiU ' ~ i j u^s»-} (_y=>J^ _ JLjL-ajJLJI ^If J_a^>JLl ^ m ->JI dLljJI flanks 

J mlnrit l Ja^jj .male pronucleus j^jJI sljUl Tu^l^ female pronucleus slj-UI 
(2r^>-!l lj^> ' «" ^If ^(^^im (j-^sJLi jj~ 2j i<j-^>ti ^1 1 nl i a3 ^j) flanking j^uojjsJL I 

U ^UUI oLWJ ^^1 

4_>JLjtil (JL>- oJukj - ('"'I i "j^y j-flJI CjI ij I ^jPil (<ujIj^>JI IjLC Laj <iL«-LjJaJI (CJJ 

. fj-dl tLi^ (j-a 4_l1i^JI 




. 2lJLc J^I^jj *'itl Lei) LkJLua. 3jjjxXI 4-ul^-u>JI OUjLSJ I ^yi \$*\r J-^^ ' L*ul id-ijj^JI '4JL*JI ^ - Loll ^jynjpJI 111 1 b a 
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(IgUljjg uLluJI ub) aiLyJI mJlnnJI 



2006 jiniiuj -jjgi/l S 5 liinil 2 mil 



GFF FsrtJ j^tl' 




PBR322 «MT-1 
j<u£j . Lu! j_c.j L si uollSI L^jLiul (jjs i_ajigJI jLCa iLlLlj*. 3jjj>J,I cjLLlIJL (jl*"j La Lai 

mJJlJljJ (jPJI jl JlJJlJI J Cj Ij mi -v] I dlLSj-j) ^1 J-^l! LajLiLa oLlII! (J*-^- i j-J_a^e-l! I I jufc 3jLc 

1 Lai 1 11 LlJLu^j LiLiLij t— i^-i j-^*- (J^* ' ^j_j_x-jJI I juk ■ Jjj 1 a >< 1 , 1 3-sLj 'L : hu '(^ jlf - 
Bacillus thuringien- 

ojufc (jra^e-J i4^L^ CiLaIJ! frLua.C.1 ^ jLLjJI I juk J$^>-J (jl • <^>Ll1]I jUj>. L}L>. ^1 i(sis 

3j jJI) Sjujlc CjLjLu o^-uJiLk i ! IxSLaj < 1 gl" <ij 4jV i jl JljjJIj CjIj_A^>JI diLijj 

3-sLj ^yJJ mjJ) ^jJ! j aV! ■ jl fljj II ljuk J*>j '(••• jj^'j ^-a— SJIj La i^jJIj IjJj^Jlj 

i>juk (Jl a «" ' 11^? 4_l1_ljJIj 4_l^^L>.^I oL-uL£L*j^?L (3^"-^ L« L«l • ^-9j- a >- a *jLj (Jj_i^>L>J,! 

. i ) A - i * ) (j^s i Y £»-j-U j£-a^ 'L^4=" 2jj^>JLl oLulSUI 

^ Cl t4_jJLl_^>JI 4_^Jl^JI mj! ii_lj_u«U! DNA 4jl_2j jl £_a 
4_>J1 stll «4_ij^>tJ)) (Jjl i (jr ii>m aJI CjLj_u_!i i i a £_LLa-a 

^ < U j-*^. (j^a jJI ^ sLi£! cJjLuj t ( ) "\ t\ A)F. W. Anderson < jj^j jjf .W.F> 
defeciency jj^u i_a jju . U-p> j Lu'jj ^ >° t^^* 2 'Ashanti Desilva « IaL luJJ ^"i i Ml I )) 
jrj-aVl Sj_aj ^jU mj! '.(ADA) adenosine deaminase jjj^ioVl jLu-^f -up] 

- *UL Jj>JI i^f - 4_£aL>JL (^j-y) j-^ 6 ^ EC 3.5.4.2. <Laol^aj (<u>jj] .jjjj-u^^l JLlj^joKj 
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2006 jJDJiu] -jjgtfi 3 5 limll 2 JinJI 



(Igjjljjig uLulxII ub) niiijl l DjJlnnJI 



«.1_LlI i- 1 ill i iii i juj j_JSLi (jjjj-i^lj .(NH3) Luj-aij (jii-^i j 1 oi)j-' J - 1 ^ o-° ^j-^j 

4_j-aLie-ij i4_i£.Llil Li^LsJ! tjj£i f^ 1 ^ ( ~ 1 1 1 " ' 'Lr^^ - ^ J J j >l sellll 4j>*j ^If >. . i . n i 

. 1 j I ^ (J^v i"i" La j-iLa_i ^ Juuj i L^LsJI <>Jui> ^Lljl '^tH- 1 ''L^LlIIj 4_uLJI Ol ijl A ^ jl tl 

L^jLWcL (JlLaJb i^jyjljj ^}L_*J 4_u.j_>JI «L>jm! (_Li3 £_«JaJtJ « 1 flj j i > ^"i i mi I » Cj-)L£ 

(^^cLiL! jl j >JI i_3jjLb ^? (1>^J 'f^-^ ^ * ^* — J 2 j II LJLc. — CjLuJljJI Jl»-I (j-a (Jjj_m jj-*-U 

4 j»jJI ^ ^pi! Proteases diljLujj-J! .suipj^l 44aL>J! ciiLajjJil ^L^i 4_ijuj 

t_<£j^aj — L_ul j a j ^ — 2 ' (^jjjjj-O^H jl_Lj_a| (j^^ i4_l^jJLjj i—O^JlII j«-)j-)^l 

JJULLa (J j-SLlUJ I . (JjI i ii tl 4 K mi < (j^rH- 1 ^' JJL*_ILa (JjSLiliJI jJb i Lxj>* j_tj_u (_LaLj>*j i(_LaL». 

" JLua II I fljuaj ^1 i^JJI ^l ijjjl ujJI alj 2J1 I |j u ■ i ^-j 1 1 jj^a 4 1 mlm JSLiliJ i (j^LL-Ju^ I 

i_JLaJI 4 K mi J a t" r njj . Jj£LJjlILi d ^* j"j 1 1 lT^Ij^' J3^~ ^^ Jt ^ Lo3 j i-dJjj tt—JLuaJLa 
. Ci\ >l uaJtl $ 'tjj-"' 1 " a <°it (jl C (jr* (j^tll 4jjJ^/I 1 jl^l > J^J^ (jt^' Ji-3L>J.I 

Sj " Ij ioJl_«jj jl_L^a| m^J p-ij- 1 ! L^*-* - ij ^ ^ C^- 3 ('H}- 1 ^' 3l_ILflJI $.LLa£.l j a " i ul JLaJj 

i i ill (j| .2jUj>* ^ ■»- ' L^jfcLli jILoJjjJ i LaLc 4jIj_S tjVI * .~. | » j a e j-L^_J • ^£ol3 

j<uj_il ^\ i t _ ;j j>"jL>JI I in Ul 4_uj_aj jOjj-i^l ^jyjkl i LaLaj 4_^jialj « I flLi i uj i» 4 i u tVI sLa ui 

^pJI ^4-^MJI 4_u.l>JI l^JUil mj^^ £t"iu<VI o^Laj t ^SLIj SL^M^ l(JT ^>L»JI o^>JI 

LjJSj I a i uL>- IjJ-i i^Jl cy^J^* 1 ^' J > t^Jll li ('H}- 1 ^! ul '3^ ^^^^ I jl^ I Ajaxa^a < — 'i^ 5 "' 
^jjLj i(3^" j^HHLJl 'J^ - 0-° Jjl^L cJ j " i "I (jPil i«j_ r lLuii» (31_lj>iJI J-ji-9 (jyic si 2 j II) 

.4-lLljJI 4^>jmi 

g^l_ae_ua (j_a liili <3^lj 1— a ^a i4_lj>.M_«JI 4_)j_j^c_lJI oj_^J ^Jj-ibLIaJI ^LasiJI I juk J^aJ 
(2)-a (_g^_>. I La j i 2j dll j Gj Jlj>»j i " fl ' g j I II I j) > mi (j^-^LxJ! ^_j_j5LII i^a^Lcl 
^jja (_uLv I .jjLaJjSUI (JT l3 i4 jaUII 4\jLa^/l 4_uiaJl2j Li La^Ls- ■ 1 C<J flj 1 j idi^jUe^a 

.jj^slill i n tl p I « tl < <-ll^>" 

{_ya I j " j ^I^J 1,3^45^-11 O^J^j' ' * ' '"'^^"' v " (jr^' i4_uLxtl 4_lj^^L»JI 4_ij_3ejJI La| 

jL£*_a ) ^LtJI t ^a j;<i~;i a j<j lm Cju£l£ < I gll aa> (jPJI 4\jj^>J,l jLxs-^/l (_ u i aJ 1 gHajl i 

OJj^f .3_jSljj-aVl SJl^UI diL^jJI ^ Ljjl flLaJb 4j^aL>. <_Ja 4-iKJ JjLllI 4_tlLgJI i^JUl 

jlua t (YY - Y«) Jesse Gelsinger « j^yL^ 

tide- m^JLc. ( _yjj l j-^ \ r ^j^jx-a ^^jv^LjlII <j^-!l *— il Mitl I jub Jt-2J . LaLc ^ A j_a_«JI ^ya 

infusion jlaJ .ojisLCi ciiLLl^ t_LJaju Lu| t (^i.i-fclJ SjLc jj^a noviruse 
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( L&JU I jj g uLlljUI iih ) ouulUI cuULimJI aoodjpyj-jioift^sSiTi'Si 

(ju La t_u^ i n~i plb (jl a ' i4jlj>*Lj «L>JL*_U (jj£i S> Ij) . 3j^_i/Li_a ^jJ! _ r 3 (_LaL>J! "jj .LflJI 

(JLc j\jj£jb i—<jj i n" i jjlu La ^Ir J-2J . (j i i ii -v jLJLa i_aVT Sj-iionj t_aVT *j ui e 

SjJJ i>JLA _ T 3 t-Jj i n" JLaJ . « j^*_LjjJL». )) SL^J Caj-u aJ i4_i£.LLa <LajL-i^> CjjJl*- ^1 (j uj>-tflJI (j_a 
JUfcLs-a A gjfj 1 4_lj>-M_»J! 4_)j_jt_ij| CjJj^>4 cLiJ-j>. - J j ♦ 1 , 1 (jLiLa i^M-C^I (_7.II LuJI 

<_^l!I IjJUI mj 1 -^ t=H>-^ National institutes of Health (NTH) 4_jLjJI 

JufcLstJJ tfjuk (jLi ^q-LsJ I t(_>a>J l-3->JI IJl^j 4_ajLi^5 Cil j J -»-j" CjjJ_j^sIj 1 JLaLaJL! oJufc L^jj^J 
CjL*-aL>*j JUbl_A-a) 4-iibe-iJI dll 1 u 1 "j-Uj (j-LLs-l—ilJ CjI ojl «" ) ^ ^ * ^-Lc JLLa Cjj JU*_> I JL9 Cj-)1_£> 
4jj !j-a j-lc. CjVK (_$L) (JjLi L^-a^Lc! p j * a ' 1 1 LaJ 1 Lj-JC-La ^j-a 1 J (jr^' t^dlLj * uu 1 •• a j 

.cJUaJ! Ijlgj £_xa^>J! Jl>-Li pJ (j^Jj ' ^ ^^^!- >, ^' «L>JLtJJ (jjjiaj J_Lc I j*' j'^i >l t*a I 
£Vi il a (JLALsl 4j^Lj Ir Ojj^s-Ij i4J9jj 1 2 0 e j-i^l i^QJlAI! <Lij_3e-jJI Lai 

sever combined (SCID) ^^ji! ^L^UI 3_cLlII j_a-c 4^j}LLa j_4> ^Ijj LiLa 

(L gj--fc-Lua U (3-*ct (<^-a ^1 J^>i]l 3_iJLij .immunodeficiency syndrom 
J^-M--^ ^ ^^MjlI! _>^J! jljJu^ 4laJi^I! loci jjlc 4_j^>o i4_)jj_iJ! «.!j-j^Li *JlJI 

l£>AJI 4_cLU! j_a^ ^j^^iS retrovirus j^Li-a ^ ^M-sJ! q^J! Jaij .DNA 

j^x. 2-aj>Lii c-u-tJLl (_LaL*JI ^HIV-1) human immunodeficiency virus 1 J__aJ! ^ 
JLkj! Uil ^AIDS) acquired immunodeficiency syndrom <. ,,,, ~,< U 4_cLUI 

j»Lc 4jr 3 Cj^ i~i ijjjijjLi diLj-fl ifuj i ^ JL>-I 4jjjtjJ! Ojj-^Ij .i>j3l£jb «Lt_3l_>J! 43l_Lp* 4 jlr La 
ijajJ! (_pal ua— tjj i_ULa_il t,)^ 5 ^*- ' ^ a * ' p \j ' J (Jl _L-aVl (jLs ■ i la >JI »j gjj .( YT ^Y* * * 
joJ 4jLa i Lb jj Sj-bIjIlU CjLajl « a 1 t La^jj . ^ rV ' ri ^!_o£. I 4j^Lj jj ua£ (_ T 5 p j j se ' Lt_La^>- 
«.!j^>-Li (_Lal-3 (J'3^ ^ (j-CL>-LjJ! (j-a BjAfC (jl pi « tl j^a iSjUJLj^ 4_lLlj>. 4_lj>.^Lc 4_ij^>_j (_$l j->^ 

.(^Lu^ V jL*nJ! 

i4_l!j_^>iJI «LLvLxil (jja < s 1 (j La i Lij_5C j (jl <3j-<-u L*i? 

(j>a O^- 3 " *— 1 1 ^-^ J (J ' "I ' "~ (jj^ *— '_JJ3— ° Llai. ^t-jJL-a j ) (Jj a— jj 

jj gla t_i-i_i-uJ i jLi (j-Gjj_i (^Jl I ti^.tl Ijufe (__;jjj_3 iOLl__>JI 

(j-a dr^>" (_L£ (j-a (j-Li— -ie_i-uJ (_La^l (jA^ (J^ D' (_T-^i J t^ftLjJ .(_p3jj,l (_p3lj._£.l 

L^a 

4ic_-j--Lll (jLa i4_ujlc ^j-j>-^Ij 4-ij i ii Sjlj^lj lLLILLA OjL? lil La I .(_p3j.ll CjJl^ci ( JT fi 

. (_pajJ, I (_p5 Ij e I j-g-ta-J ^L_9 i pi" >J I 4_3- L_>- _^ afv I L^a j i aJ I (j\3 j)j._i J I (j_a (_ J _iIi_u 4 j j < n 1 1 
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(Igjjljjig uLulxII ub) niiijl l DjJlnnJI 



cjjj ^f) homozygous cjj^jjJ! JSLa-i-* <j_*SLj (o^±A^ d>ty ert^' 3JL.J! ^ *j-tLa 

heterO- OjjfcjjJI jjLlIa Qi^H 3 i4_uIjJI 4JL5JI ^ Lai . (4jjJ!j ^ J£ ^ 4-i-l*^: 4ica.J 
. (j_i^! jJljJ! (j^a 4-t_L.t_a ^>-3>!j 1(>jJl]IjJI JLjwI <>a 4jj_^ 3-fle-utj djjj ^f) ZygOUS 
j->aj_) l_a 4_^Le_)j t 4jI J— uj j K ) J i u I i uJ La j-jJLj IjJa La I jl L_j_*_a (j-L>J! uajj 

l.u-u3 I <j-L>J! (j| jljjlLc Jj S * a . (j-G jj iJ! «.l_Li Cj!ju>.j i4_i-LL-a^M (_p3j_a_>JI Lg_La (jjSLi) 

i_u uaj La LJLc. j . mutate I j-aUa lt^J! j »(|<uiiL>. j ct^L^-« (J^a—jj) mutation s j au, 

i Lj_*-a LlLl«I 1 ua a >■ ( JjSL) ) j-aj. -i 1 La 4_u}Lj J I hjjjjl^VI IjLs^lj JljjjjK < Sj A t-> tl 

pi j ^ JL»J! ^ .point mutation 4_lLS_l!! 5 j_lL!L jJijLLc. 3 j_lkJ! t-a>-«3j 
^jLJ! (^,-Li-aV! ^^^J! (jj£) Sj-a!j t_.-L.uaj ^jJ! .sickel cell enemia ^l^il! ^ jJI 

J i ii I i uJ (^,.3 (Jl^iJ! I ii-Lj jL9j - {j* ja L>» a a j flJ I s-^j-^v (j-t-ijl-a- 1 1 I j 4J 4J 



i ii w ii- 



J ^1 (j-a L^ialSLi a . u « jLZu! s translocation *Lj! cjIjl^j^KiJI 
jL^jtU 4_uL-!! oLjjLa-a_iiI! < ■ j uaj ^jJI .Burkett o£j_u ^jj ^ La^ 
Jliej tjf t>->JI Cj|ji-uj_iKj J i ill i ii.ll <j£ji-) La^ . (TA , A J< M.tl itiY ^ . Y j-^-j-U j lajl) 
dele- (jl^L 

La-a j-ii^l (j"L*-a ^Ju-a! (jia^->J La (jj^) Sj^alj CjjjSLj La I j| I . V. » | j^pajJU CjJlj*_ij . tion 
Hunt- ^jTLje-LTLiA (j^-°^J-^" (jt-'t!- 0 ^' (_>Aa_>J! (jj^) (J^ - <_7-* oJJbj 'S- 1 -^ 

it_3jj_!L_a jjb La^J . I Uj-Sj a Y * Liisj^. 3j.^a ^j-ULJ j I ^^-a J-J^l jj-SLjj ^jJI lingtOn 

trisomy cJiLii l_3j._^ La cjjlj>o ^LgJIjl^V I ^ aj i i . ^ ti o^i«^ 1 q jjlc j j >JU 
.mongolism 4jJjJUI /\ .Down (<t jjL)) S^j^La v^^i <jt^-^I 

«.Lj! i4__lL2_LI! Sj alaJ I 4 LaLicjj id) I J j"j jiSlxJ I J mLaJ JLkJ! 4_lL>J! ~l i^>"j 

(DNA repairing enzymes) j^La3 cuLajjJi! I ^ j'^ J a « " . » " .4-iLk^ jj! ji^j L^al 



(aijj .homologous recombination JjI all t-4-^LiJI ^ ,351 jJkJI ^jut ^1 .DNA 

j<uJ ^jl (_L>- f (j_a Jaj "1 mijj . (strands) DNA L7 iLuj_^ ji^S JjLs 3jjj j mtl « Ju* ^ 
JSLiJ!) JjLiJ! 42Lla ^jls ^ ciilji^jjiSLiJ! (j>a LaL^ Ljl£. jillajj aJI LiIjLilu ^jf iJjLiJ! 
4_LiitiL!! lLjjJkJ! 4_L.j^a *LS! ^ crossing-over ^yi^JI j^LoJI ^ cuj^j La^ LaLa^ *(M 
iaLii cj Lij ,^.1 1 JjLo >ii>U meiosis ^1 ^1 ,„ ^ pachytene 

.^Luia i.u chiasma <-JLaiJI 




w I - 0_>O (jlfi. (jrXJj - J t-. -J '-■ y> -J' U^?^' L) -4 ^ "'** (A) ' i_PL*U U-UllUI Ala UlljJ ^JcyJl J ; U tt ^ibjj (J ^_j_tdjJ ^U^. a : ( ^) iJSLuJl 

J^Lu) JjL^XI t_i_u£iLlIt oi>j (2ljJLj_». 4_«_£ jjv 4_lL>> ^1 w-i^JtJI ^LLaJI /-JLu>Jl «U_JI JJ>»aj L^jj OV*^' JjLu w " ^ ^ ' a 4 _- r L2 

jry>Jl jl (£f)jJU*JI U5-*JI <GLSL» J^*J$ cJa-xJ rrij (lAt^" mil) (^J-uiJt jry>Jt jL£ JliSLfcj .(B) (ujJLuaUl) Jjl_*JJl 0 " 2 U a ^ (jJaill 
.AJLIajiJ (2 jJl jry>Jl ^1 j n" rn MS-4jta ^^ic J.^-*,'.* 1 ! tt jrjJL>Jl ^-3 LaJLux 5jjjJ,1 2ul#JI jj-*J .(C) (^_p»VI jrt>Jl j_« JtrtJ (J'j.uJl 

jiajl) (t-i-LJtll) j^LlaJl jrt>Jl J->i_« c*H>Jt J*** j] irf-Jct^Jl 2|_>JLjiXI LaLO d-utSLsdl Sjjj J i if 1 1 OdMj .( ^>-3 it £*>>t1 U^) 

CjVUCLv^I j_uz._5 /(. JUaUI jl J-aLJJl) JjLjjJI ^-jLalaJLa Jjla jJaiLcIII ^1 tLJija* -£^-jr} ^-y-yJ 1 A^JLsdl Jj^-^I ^-y— j] •(l^ 3 -^ 1 
ViA^' j_a£ (J-sLUl) JjL*U1 JlaLLa abjl j£)j (J.aLtll1 (JjL«JJI <L5laj-a CjlJ-u^dSj joil L*iS^ :(J^L*Ul) i-u-^U.U AlSUit 
(jus (JL>LLml jit) t^Lai-ua < JjiL-IIJ a_U_L>tXl JilsUU i-u: JJa (JJiLj-lJt 2 alaJ a OIjlLj^JSo j-lc jtj L<J£ ^1 ; j jaiSLsLlb ^wibdij (L$j 
3j_« ■ ^1 SaUit | t (Lijj_aj (jj-iVI a_>Jl) 4oUj ^-£> JjLsJJI AJiLaJLa Cjl^Luj-dSLj j-u; jLS lil .JJJ j ^^Lc 2U1*L£ .^ajj . JjLuJt 

id VV1 (a^^jdSj 910 X 3) jLuii^l j»>Lj^ (-S jyiLUa, L$jl er 1 *^? *(C«lbUJj>j-tSL'JI ^UjI ij*. >a i) 84 ^1 i ^Luj>.j.l5o G5 ori JS Sa*-lj 
JlLsU,* JUS i \ • j-t 2 5laJ 3U Cj1a_oj_dSLj jLS til^ .^JlaLlXl j jua> 2 alalia (_> 1 (J a («ILj jl (JjUII u_ o_jjl_UI) JiL*_UJ jiL^^ •£>-4 
JjLjjJI (JlaLLa JJ£ jj^J i \ i jlS lil^ . WA j^SLt-m Al*IL>ill JjLlUI ( JIaLu<» t Axj ^ -t- i SLi \y ijlS Ijl^ . ^ ^ 1 1 a * 4- L c T ljkXI JjLijJI 

(^JUj .mitOSiS A jlj" nil '~'l ^1 ...S'iVI jl iAj^LlJI 4jj1>JI ol ^1 <■< ajVI *LSf ^ I uaj| OJlxj 

Cj*~ jil '^"11 DNA ^^yiiLajj tii 4_uljjJI oLajl ■> t, I (JjLjj (JiiL^il <. .j miLiII p j < (jl 

^^1 (jJt-uua tj] iq^fiLftll 

.^ji^f \#>. (j^a iU^j'K ^ LjLp'^J iDNA Lr Laji j> _ 1 i ^ JLs-l ^ (BjiiMI) UaiJI ^jli^i" 
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(Lgjjljjg uLujJI '■ h > nil I ^ 1 1 QjJljinJI 



knock out Jj Ut " c-jl£ l( J_UJI t_^uih]l J^ju-^I ^1 c_iLdI_JI ^ 
.u,„j ^ j— uj) jK < (J i ill i n" jj— i-i I fl^Ljj ..xi disruption c_l_Li_>JI /j^a 

(GMO) Lip. Sj^l cuL-LSJI *Li.J ^ J.LUI (- M mi 1_J I (J a t " i ii I ja3 . Jk-* 1 1 <_)"^>J I 4_iLJ_>j 
^pJI i«LlLl>JI 4_>JLstil (_jjjLu| JisLaJI (- m miGJI jlsu i L_j__ul ^jl j) j < u LaSj . L-^-o (j. 1 1 " lP^-J - ^^ 

«L_sJL_JI (JjjLljjI — (JiiLa-U t<_ ij MiLlII |j_i_a i La-j . gjj 4ulJuj .4_iLpJI ; 1 VI ^}L__s| ^_JJ l__J_$j 
<_T-3t_i CjLlj-sJI <j-a <_r*^>- J-Ja-u 4_u_S_3 <_ ij mi LUI I 3jjj_l__ ^l « i mi LuLa — 4_u-i_>JI 

jj^a (MHC) major histocompatibility complex (J - ? -._-,_JI jjisljiJI jii___a 
human 4j^A_JI l> ___i_lJI cliLi^SJI > . .. * ^1 mjVI ^ > ♦ 211 lj__> ^ <> , „jj .1 Jj^l < a uaJI 
l ^l,,, l,„i ^1 >_-_-.! cjLl-^JI <j-a JjU «" ^ s^L.. ( «Gj9 .leukocytes antigen 
- neo r - neomycine resistant (^o-^j-LII 4_ajL_3_a) 4_jj_lj»JI L<j_J.I 4_ajLiLa 
t (tk) thymidine kinase ^jl-^l_JI oy*. _^>J! 

.(W J-C__-JI) Herpes simplex Ja.u_a.JI >UJI 




tfU-^j-lixj :( W) JSL_J1 

.J_L_ai ...j it.l "tl 3j&> j „,t 

LL& 5jij^ j mj I dj-b 1 q - " ---1 
I g in h'\ t i h T I Jo 1 3 mjj . T - 

<^- > c.-_-k3i a — »ji — «ii t-_ 

mj? < M>_3 U jr; K ,titl y_a I n S- 
_jL>.__itl t-ij - 2u^_«JI A_L_ltl 

J_>-i j.-w^l^ ' , T l j j | 

. ( J_*^— >L_UI 



friis ji^ wj ji 



( L&JU I jj g uLluUI ixh ) ouulxII axlLniiJI zoobwmi-m^&Mz^i 

Jufe j-jjilf. (Ji».Jij . (J^ '"' H (2)-* iSj^*-^^ 1 ^) 1 Laj i ii j II ^L>tJI (JjjJj—lAI jj J-c-^-l T iJI 
1_£j_j_>JI >l uaJLl «J ajl £ a ju* ' (■ 9 1 j " uJU jA_>JI) Y— Lj_u jLLi_al>* jjj^Li I jl^»- ' La i (j^J 
j-a Lir i ii < jjJaj A , „VI oLjsoL J^C i"it| j_>a ^[hl] p i all j (llCO I") j~> < n J aj-iill 

.U,„j ( jjjLj-a-pJI jLLj^ l/^-j iiico r j-L*- a ti , „j ~ i t Y— Li_u j"LbyL>*j)j£LU D^ 5 ") L7-'T!- >, -^ 

. G 1 ) A j-A t j-> i ii J aj_ull Li frl ua ^ Lj^jjS" IjLuavfl 1 ■>> i| i U . ..j tl ^j^tj C^jjs* I'LcjjjJL! Li^L>J! 

jljjJ^ L^LkJI jl^Li .gancyclovir j^ysLj-uijU. ^oL^jjjnH bL^a-a Ja_^jJ! i^cj 
:o^U* oMii IliT t-ajLuaj .endocytosis ^^LkJI ^UiJVI Sjj^-u-oj t^i^J! *LlJI j_a Ue^aj 

j-a J i ill i n" (^f jo <>. V (jf i L}L>JI DNA £_a J^LCb jf ^ (jt 1lj>JI *LLJI (jAicj 

j-> i iuaj_u.ll ^^'^"i i_£_4-j_>JI >l u-Jll LjJUdJ C^p- i Li^L>JI 0ju_ dij-aJ-) . Li^L>JI ^j_Ll>- Cj^I i ill i ii" 

.(W J_L__U ^I nm tl p m ntl j* >^Vl *>>JI) neo r j^_»JI ^ L^V <G i)A 
^? ,„ l,„i jj-JLb < LM__*_I DNA LxSl j r„ r ^-J^il ^LlJI J^L£b : L_pt_. 

_^ ,>> a c_ajl__a j_>. j-a _J_^ j£. (__Ju_>J1 j_u__JI — jlj_i-i^?l (. , i , „ s — 4_L>JI 4_l_> __£i pjj . 4__Lo_ 

tk p-ijj^l hydrolyzes 4_al-_j .(tk) jjjL.t-a-aJI jl_Li_; j^ j£. Liajfj ,GilA ^ ,„j aj_iill 

cJ-aL^ (jr^l Li^LiJI J" 2 ' ij»Luu (— a ' d j aJL>JI «Lx_uj ij^v mi" J 9 ij_l^jJ£LujjjL>> jLojlII jjJU£. 
(> , ii j aj_cl!l «LajLfl^a Cjj if 1 j )V G iU (J Jt_3 CjJ>o L^j! j-a i L^fljl (jr Ij_>JI «.1_LjJI 

.(W J£AU ^i^oJI ia^j^l *j^JI) (neo r) 

of tif tJjUil ...j i^lUL L>UJI DNA L^p^ >LalSi ^n^tl ^LlJI J*L£b 

I JUb jl . (JjLa-4 J i ill i ii" 4J J-3j-a (_£ I (j^J ' Y— Ll_u (j^i-ij) I a>> ^^£1X1 (j^>- tjl^>-a j^i-i-i (jj-'tH^' *LLlII 
jl_u^ lT^>" ila^ ■■■'j ilieO f (j-L>Jlj i Y— Ll_iJ j-LbyL>-jj£Lll ij^- J a i"i I Ij-Aj (J-al£jlJI 

<>Jl»_lIj i'L^j*" (j-a 4 1 1 ii I i n" I (JjLa_4 DNA (j^a ^_pe_^aJI ^_J-ll (J i nl i aJ -1^>-J ^JulI j-i jL-La-uJI 
p 3wJ ' " flJ (j"L>JI (J i ii I i ii" p 3e 3- <J al i>» t l^-OJ " 9 J-^-J i_qJL I j^>iJI |_£j_j>* I ^ j >■ j-a 

i>JUb (Jj-a Li^L>iJI " La *j 11 4 1 1<->^ (J i nl i ii < 

•j »jl 2 » 11 4 j a i ii j-a _»jtjIL9 t jj JU-a-uJI jLj-^ ^Ir (Jo" i"i" iG 1 ^ A jLaJtil 4_ajLa^a Ljj| 
i>j_ib j1 (^JUj . ( ) V J< Milt i nil p i u2ll j-a j-<W^I »j-^JI) j-t^jKj m'tljJIj G ilA jl n«ll 

.cJIai. Ski 4_Lp- j^? iY- Liu jAJb^Ls-jjiLLI ^? L>L>JI 

(^^L-tJI lT^JI J-a-^J La l_jJLi-9 iLajLj-u Lj^j Li$ L*£j i4_ii_L^JI LJUII ^ Laf 
^jJLx_a jl i^jjJI CjLljI JLi ^JL>-I J_j_ajJb ^Ir j! i4jj-jI$jJI 4 " j I r La CjLLlj>" ddlaC 

4^>JL»i,l L>L>JI jii-tjj .jLc DNA JSL»i L7 l£. (^y-LujJI «.LlJI LLp-fj i^jjj-L-J j-a-^s 

(JT lu>JI i nt,l SJa^uljJ 4_lL>JI Ji^l J j_»iLJ,l jj^lJL Lalj i^jIiJI a! S'tVI j Lai (JJ _Lu>JI *1_LJI 
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(Igjjljjig uLulxII ub) niiijl l DjJlnnJI 



j| Jj-UI tjfUi .4_JLi]l 3j_2_aji ^ 3 Jaj I I t_ulj^JI oju^J ^ jw*im j .gene gun 
^j_c ^1 j^-j- 1 La_il '<j^ ly-*-"** Cjjj^>>I (jPJI i4_uj_>iJ! d)L>JLjti! ^LA^-I ^ < ul < aVl uj mil 

Jl^vL £J-ij-U DNA oJ>^ Xi^ (4 o Itcj) j caSLj ,3.JJL*JLja Jjs-I j_ja 
4" i ii ^j- 0 (^J-*-*) * 'J -taj j-2_a I aJGj La LlJLc. (_£ jJ! . JLu_2jJ! CjLojj-l! 

Jj^3 co> t southern blotting OjjjL" p j ■ ^ • ^^UJI u^>JI ^s>-*j ^ .olj^j-iKj 



electrophoresis $£JI jJL> DNA 



i nj-^a ^^Llj DNA (j-a probS j-ul i q a < al uaj pj t ' "J>>~ ' H 4 gej fl ^1 'j flSUI 

autoradiogra- ^1 jd! 

DNA ^jiLuj-ii 4_^aLii 4^t_Lij 4^jLc 2 ,1 jsLi Cr i JI J,| uj^JI j $laj-fl <phy 
4iiL^!j tjy^Luj^iUI 4^tj^> (mRNA) jJ! 





(_^jJ! I jjl i a>J (j^>^l 5j i iS I ua 'I 4_LalZiJL) 1 ^ iVY— jj A , „jAtl > 4-aj^u^a DNA {_ya j^uj& 

. northern blotting 

ji^l) polymerase (PCR) chain reaction jlj-j-a-Jj-tU ^LuluA] Jc \ A-,t i cjI jJ.1 
4^1^^^ j^bLitjr^ji j, „ i, „ j.(n j\ J( u-Wj^ (jrOSLAJij .rvr - via <y j^i 

(jr i£. jl ijjLiLa j| (^JlC. (JjjJj-l^ ^^^VLjlII <j"^*<JI (J-«-^ ^J-"' ^ Ll^ La£j -Oj-al 



II 



15 



(IgUljjg uLluJI ub) aiLuJI mJlnnJI 



2006jimiu]-jigl/l SSikJI ijidl 



\ ^j-Li La ~j f>~- (j-L*jj) 3j_iI/Li-a ^jJI ^3 4_aLx_) Lai 4j*JL*J,I ^ojJJ O^" i^^"* ' j' 'fMi^T^ j' ' ^rHl}^- 1 
al S'tVI s Lai jus-LSi , 1 ^slj A", ,„l juu LMicU ^t^«j jf .((j-*j>J| (j-a 4ir < n't U I* X lj M' X 



( jr lc Vj_a_^-a 4-3jJLi j I i LxjLij_#£ a! i nil CjI JlJs-I d J * ' ^ jr -ajJLJI s-LifoAJI j > C !>j ail I ) jl i(_£jL>JI 
.(VAO - VAY (j^s iY J-»J-ll 1 uajf jJajl i ) *\ J< Mill) fU-tL>JI (J& t j^>Jb j| i C;r Iij>JI ^JU.J.L) 






al ualll 4_c.mi jj-C 4_ajM_laj ^Lua-a 4j}Lj JLi-LV 4j_Llj>JI 4^JLtII ^1 Lij_<if J-3 L& 
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(Igjjljjig uLulxII ub) niiijl l DjJlnnJI 



*l >^.J iSjjjatiJI ^j-^jLUI jl£J .(leukemia oia^l tuLpLII ^^h-") 

3jjj j i n j ^M_»J! (>^JI L^_l3 j>i-u ((lOCUS Lfc.J >^a) lOCi Lu^> j^a ) 0 dilLlib j? tSJLaJLaJI 
Lo^a jA^I j-i^s! ji.1 <j-a JJuC j>»-y o' ^_J^" ' "J ((_£_o-ujJI (j^>>JI 0' ctJ-p 

jjfc jjj_i_Li i^jj^^Ltl! (j-LscJJ (J^Li^ (J <i « ~ i ill i^j-I! iXI (j "^j j flJI (jl ~ ' ta J I I -t $ . ^Ja jla jjfc 

pjj . dilj) i i ii jyjl p j * a JIjs-IjJI _j jjL^elu pi i^jJI t(JI fllaVl «.^?Jjfc ^_j-Ljj». ( jr 3 LtSlj '*■■ C jjs-V! 
( Jr 3 Oj-JlIx£ Cj^\ i ill i ii 3 -Sj^J (-11 i in I i^j S3 ( jr a-IL»- LiLIi (jL) pU 11 j^a iLillj (jjJL^LxJI ^JSjJb <j^-> 
jtl <jl ^ iJi -l^JJ^ 1 RNA ^ Mil,,, - L3>x jf LtK jo-a-iL) ((jLujJ^M ^aj_uj>. 

( jr 3 I gJiil a i La 1 Cj^I , „l , „" ( jr A (jl mtVI ^j-Llj>. (j-a 4-jLU V (j-a ' \j 23 4 i i u < (jl j J 2j 

i La a * II (j-a) ^ j 1 flJ I j»jJI (_pol ua-tJ^? (. i i i nil (jjjjj-j-iJ I (jl I uaJl ' La a»j Ij . 3j_)LiJJ till i ajj J-^JI 
j^fl V 1 4", j i n't La J^»V! Jjb j>-»-ij (((Jl ataVl Ju>-l 4_^>JLt_a (^ J a t" ml (_£jJI 

ojufc O^jJI [jjlj^LJI ,U^Vj , JaJ& 4jUI ^ YY ojL£ 4_*"3j_ll,l 4 j mill (jl (>L>. ^ «3jUI 

(_>AjJa^>J, I JLj>*jj C^p>- it—t^Jtil (j-L>JI 4_ll JLl ( jr 3 jjJLL) La LjJLc. ( JT j>*}L*JI (j-L->JI (jl n_ljLrtIiJI 

jlj^J^j j » i, , n" (transcription factors ^-L .r.W I J^ljc <l> Js^jp ^jJI (prometer 

- (JjjjjSjj JL4JI Sj_aj (_^jj>o ^jyjJI 4_lLl^^?I (_p3j^>iJL — PO 4 3- ol a i aj flJI 5j_aj i La <j" j RNA 

jupj iJcLiiJI entropy 4-ujpuf ^ JiSja ((RNA jl j^-aJ^j (MAa mtl^ t OH 
(energy of activation J^UiJI J a^A a 4_3LL ^^a^ - ^1 ^ree energy 3 j^l 4ial!3 ^ 
^1 1 a-ul ojjj j ' " o- 1 ! *_' (_>Aji2j>J, La . mRNA J'C £u ^Ir o-^-" ^LuAjl ^1 jo_ij^^?l ^-jl 1 nj a 

jj_Lu JlS ((- 1 "Jj j -^tl (J 1 ill 1 11 "ill (jP-^>~ jl (^j^^LjlII (j^-*^' u' ' ^ " * ' ^ a ^ • L$J) '" ^ 

^f) q^JI I jut. 3j-a_j_a pot u^>JL^ (protooncogene Luju Lj_ajj Ll^ .J ,.. !. .. ' 

jj_i_Li ( I 0 j jl< jl ((Jjj^jj-lAJI (Jli^l 1 11I 1 11" jl (;_gj) 1 nil ^j^_>JI [jl jl .^^jjJ! (j^>JI 1 La h 01 ((4ilaju 
((jJa^ 1 11 "ill OjjLjfc. ^1 S A j 'tl i^^J-i (^r , „ m i-Laj-^ j(JJLt£. (. , i , a j 9 ■ (j a i ta I I (j^a <J La2 ) ^£ 
t-SLfljl f^-J "< , "I jJI J-a^l (^jJI L y&\ '>> j'l 4 j ui [jLLj ml t_^_^>f -Jl AUVI kj (j| i_£jLLi 
jJLsoj . f Yi '(jl JlLlII (_)A*J i". A ij~ , „l 1 j i| (J7 IL>" ijj_u La LSJ^a (j^>Jj (4_Lj>"^LtJI i_)jLxjJI 
((4-ILa^l in ^Ir j j * a J 4jV (^_oJLij>JI (jjijL^e-i (_^jJI) pOY (jl^JI J^l^ «" (jl (^J 3jLi^?l 

jj uaJl ' (jl «", t La (j^) 4jf) , „ tl j^tc L^Litil ^ a , „tj (3jaJi£. 4_uJlJ 4_i^jj CjLLp^ (j£. O-iSUI (Jjj-i 
^M_<-i>l (_Ll£ 2 j «\ ajVI 4jj1>JI BjjjJI ^ j a ~ , „" lt^ t_>-=L>J! DNA <_u uaj ^ jJI 
i^jJI (|X)L-2JI oL._ul cuAL (j! dlA .( vr ^ v ") (jLj_^JlJI l-u-^uj ^jJI j_a^l (DNA 4jjf 

(4_lIj_>iJI 4_>JL*_aJJ 4_oLL>J,I <J j 2 j i LaHll t_ulj_>JI (Jj^>~ d)Laj_L*_U fj^a J^jj-ll 4_Bj_»-a ( Jr 3 t_4£.j_) 

.rojVijvr f LajVi j^; ^i ^ijii 4_^is ^ a^ijjii oVLi^ ^l^VI 
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( L&JU I jj g uLlljUI iih ) ouulUI cuULimJI aoodjpyj-jioift^sSiTi'Si 

&>JfoU §Vfi>V olfibJbl <Av»V\ - "V 

i4_j_Llj>iJ! 4-j>J1 t al t iJ^j La j 1 1 (jjjL-uVI jj-lj^LjJI Lajiic 

iBjj) j i ii tl ^Ir 4JLiLa_i j<m-i 1 ^ ^ JjLoJll (. i j mi Dili ^L>o 'L-'-^L^tjj 

^Ij—aVI [yi JiJL_*J igj-a- mJI J^JI L^jL^ 4_u_l^»JI 2L>Jl_*J.I CliJiJ 

cystic Lt uu&1\ LiuliJIj ^SCID) *jiaJ! aL^H! icLUI jjc 4_aj}L*£ tS-jjua^lxJll 

ar- J^ail! <_>L^i]lj .Duchenne muscular dystroppy ^L^II Jib-j ^fibrosis 

(jjo £_tiajl L«^ (jSUj -O^ 3 O^S 1 Cp-^J ijjjJ^aejuLb jiljj ithfitis 

ajj ^ Laj£ j<J ^JsIjJI (JjL«m i_ u mi oil jjLa iSCID S^ajM^AJ (j-i'l i-^tl Sj^Liill 

(jL£ i jljJb^U }L«Jjj*_a L*_u3j-a j uic 4 i u a Li3j_*_3 J-^ I Juu d)VL»!L>*VI j-j-^I 

(jr ll!) jJJ jjlc jju^j (jl uj 4_ul i ii -w 2_jJL*x. *lj^>.L i Lj£La-ij • i-dJj (j_a jA£l LiLtLub 

(jl ' ((j o ^"^ I Jlj*^) ' ' J c ^-* J j' ^Jjlo J 1 11I 1 n"t (2)^4-1 (jr^' '(0^ 1 11 <VI a j ij-v Jlj>*jj 

j«_aJlil (J 1 ill 1 n"itl jl t(J 1 ill 1 n"itl Ijub (jj .(JJsL^il (. ij mi hJI CJJ^tJ 4_ta (»Lljj N miI 1 n" J-^tJ 
i_.-i-l1.LiJI t^jlo ^ liDij 1 ju3 j _lK; Y"U IVo io"\ JS^f ; 14 4 J£3jl^Ij 3j_o jj£jb 

m^j mi jtl ^^aJL^sJI ^ 1 9 >l uaj Jinl mi" tl I jub . p "\ JSLiiJI ^l ua-lll) JjLJLI 

l4Jjl_U p"l J I II M^jJI J Mil I l~< II '.(JjLcJ.1 (■ Ij Mlt-lll J Mil I ll" j^Sjb (j£ if* I Mil I llltl (jjjuk -ij-^"J 

JlJ»JI jl) 3j_iii_C jjk (_JI .^."tl 3 U clll Jl-UJ-JSLj JJLC I jl La| . 1 jjj 23 3j_a 0 , 0 jil jjb 

1 ,tl ,^»"tl a U^'i ■ ( I jjj S3 olju3_ooKj A jjt> i_JI i^>" II ^ Laiij JaLuj^?l ojlj^j ^j^/l 

^ i_3jL-iJJ J mi I (ii "tl I jufc j| . J-Uj-il^j ) * 1 VOA "\ M^f i J_uj_tKj ) * 1 3j_a j^<"i "1 1 11 
Jij)jmi 4JUi>J,l 4_J^LiILll i_JI (-^"tl JaLoj JJl£. (jl M^f '. Lu>fl3 3j_a Y A"\ * mJj_Aj]| a^jo^JI 
Jj La «" (_>c Lj_4j^ LaMli^l ' a b scj i4_i_LpJI 4_j*JLtil (jl Lub Jll^LaJI Jlj - 3U^', ) £ • * 

I ,tl i^»"tl d ti ^ 1 ol JuJajlSLl JJuC Sjii^ (.ii 1 11 \ i3jL>-lj Sj_a j^a ji^l jljj^jij ^? ^_ 3 -Lij>iJI J-lL »"H 
T j? i > 0 1 J$ Sjljwlj 3j_a J>^b Mj| '. jL_uj_iKj ) 0 ^jJc 1 >laS JUjj MjjJI 1 JL^IjJI i_3j_LaJI ^ 

^pJI neo r dro=^ i ((3dj-°-^') Jj^**" 1 ^ o^*- (*Lal ^ u-<la . A j 1 1 ^jijt^JI (_LaL^ 'Us*^ ciilj_a 
(LSL^I 

jjuxJi V LiUL (Jjl 1 n"tl (jj . jlj_ijVI 1 LI Sj SjiiSU 1 j" «j As («^Ltj ' ofl 4_lLi^JI «u>Jmi La| 

jljjjjs^ ^LjjjVI j_LiA_i V I jLX (Jjl 1 n~tl LaLaj 4 1 mi s i^ jj _Ll>JI (Jj^i«~tl jjL>> 4_iLpJI 4^>jmi 

I aLaJ — Lj-jbLL jt^cLj tj mi 1 tl fjfja (JjLa_4 j, ) e C ( ijl ae "tl '"'I S a (_^j_3c_l3 i4jj >J 

.3Jl>*!j 4-ij^so — ^1 1 11 i"i 1 iiVL^ 
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(Igjjljjig uLulxII ub) niiijl l DjJlnnJI 



.jLii.^U <^ISJI ...... .11 LaT 

LiLIjj . . mJjLlJI ^jJI ^a-ui (JjjJj—lB j! imJjJlJI q ■•^j ±al\ jl .HXV q j Cl\ i -^j -LdJI 

(j-a jL_i_-ajJj ^Ir Vj a re-^a (j^-^ (J^"- 1 ! 0' l -^-Lta . tf^jl^J mU CjLLl^sJI Jjt^.«" Jl_«j 

jl ji miI—lU 2 >%j\ ') LjLc J I '((j? ° '"'^ (OJ . AgJ^— laUI i_L>-I-S LLajJaJLo j| i dl ! JL_L-ajJ_iJ ! 

! iLa . L^j 2_5LiLj i «Lu!_jj_>J! jj Lai I I . Luj^»o ^ n . »" .(^^^.LpJI (j-uj . i.U d t-. , „lj i 
(j-uj^jnll RNA cii^l i 1.1 i n" jjLa i La fjMjj^xk ^Ir Vjj^t^s (jj jv^L»J! (j-L^>J! s.LWc.1 jlj V 
2LdiJI DNA ^ j! jJ^MJ ju^, 'lO^-^ 1 ^'-"Xh^ DNA cj» ,„1,„ - jl .^LUI 

— ~j ■»■ i-xtl d-jLjJaj^a j j e ^^s^^LjlJ! (j^-*^' jl>-*-^ (jt_<2i djl hi — jlj-iuVI I JL& ^jl . d_>JLsLil 
. Lu mi I j *^ V 1 1 gi£ L^iajso j| id_jJLL!l CjVLa!l>.VI Jl>*Ij j ^"*" ' t^l Mgjjj i ii 

I (j a i(_LaL>J! (j ujj J fl H Cll^l i ii 1 i n" Jlj>- I i^j^^LaJ! (j"Lj>JI (J nil i n" jj— i_L) ^jl — ) 

. djl_i->JI (J^v m iO_i5UI (j- 0 ^j-L>JI I JL& i".l Aj3 i^^JLl (jr-ajj L)^->>-! Cj-)L£ dlljj) i n^l 

LLaj mim fl ... mVI 



i ii ii 



^Ljj . 1 j ' jO^Kj^-Tuj iSj^UkJI SjjjJI pt^' i (_^jj| Cj1_L_>JI Jljs^I jjjJtil (J ml i ii"ill (Jlaa ' (j! — V 

.^jLp-Vl <■ ilr ? ^ 4iiLiJI cjjl^I^ ipoV tlr^JI - L\>^i i3-. LI - u ^ _ oLLt>JI ojub 4>sjlLo ^ 
tj4'>> jf .microRNA m;1 SmJjJu^JI RNA cjLl^ ^ c&>- J ...l..r .tl j>iJb j! - 1 
jl^I ^ o ,x jl .(siRNA) short interferring RNA j j ua SJ I ^^Ij -, rVI RNA 

JL>"I j< jl iMjj-i».| CjLLjj>> (J« aJ I laj ■**<" jl 1 ti^i ,~, ~ 4_«iklXI 4_ujjj_j_LjujljJLll Cj^I mi 1 1 u ~itl 

L^JJLi V J I ill I ii" jj-*-*- 1 D' j' AjUtj j| ilTlRNA 'Ljjj d j al Us ' 1 j<^^ejj ^ Jy jJI idlLj^pJ^I 

cLlLljsJI ^LsJUtil (jl (Jj^H 4_j-i3^L>"j . . ii 4_lL>JI «.LajJ ^ j fl-xla. aJI j\ Sj^jjjjJI 4 "i j a ^> I Ij j mi 

c-jj^)) j! .trial and error LkiJIj 3_i>^iJI ^ U>i .4-j-a.LtJI 4_p.LUI ^ .L^>^ jjljG V 

(2>-« Li t(j I « fl II (jjjioIlJI Ca> (j-a i L^J_j^ Jjuu V — Luiaj^. ^jl ^ j mi LoS — 4_lLl>iJI «L>jmi ^jl 

0XXX>J\ 0>Ax!t)\ JS\ X) - V 

J . ^ iOj—Jl-l£ LSLxjI ^jl . d V t j " , ,. t t l jjlalj^a^?! d « j ■ t Lfl^j 

dj| ^1 ^jVI j-La j j uU ^jl LuLa .(JjIjljJI 0 j-^J j_j>-Li jl J^v inj 

Luaj] (Jj " ....-»- ^ djl j aJUJI Cj^c-lJ! (Jjv I (j^a (j njt iCjLjt-i^/l oJLA ^If j_LSj_lII (jSLa-i 
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( L&JU I jj g uLluUI ixh ) ouulxII axlLniiJI aoodjpyj-jioift^sSiTirf 

IfrtLJLA «J (<u-ij ioLsoVI Ijl^-i Ij-ua^v CjLc-i^I oJUfc 4_lj>*jj ^1 JLa-st-i3 i4_lLi->i]I 4->Jl « a 1 1 (JjljLi^ 
. (_^j_iii_iJ ! ^j_Ll->JL Cj_i_*J V j » j lLs d)L>JL*_a (J^v mi JL>- I'm I j 12 i Lg-ilc. JjLajVI Jjlj^L 

Lfcj-LaJ .^'il.i ,Vi,„a j)^ L#j 4j^sL>. S-j^^v i u dil_Lujj_i I J - "^ , „ ^ If 4-uUa^ i nt I L}L>JI ^juaj 
3 j^l , „A\VI 4 jlr LoJI (j] La£ .mJj^>-VI 4_uli3 ^ intl L}L>JI £j jj\ tjfjaj , ntl L}L>JI 4_JL) (j^l 

L>LiJI oJl^J 4_JUJ! 

i4_i-LJca 3^jl " A , „j fl dlLftjj-llj i2-iJ_^a 4jjl_Lj^ d)Lajj-llj i^l i n~i \\ (J^lj-Cj i3.SjL^e-a j_a_l J-alj-C.] 
3.ntlS6IlS- ^^^iiil dil^Lia-aj ijlj_LajLuJI j<s-)j_ilj (PoV (j\3jj_iJI 1 j i .. |j u \c j) (_jjjIj^>-j 

• e^Lkjl ^L^VI J^ij U J£j <(siRNA) j-^a2J I ^1 >^VI RNA ^IjSf j! <es 

Jpi^J J-SJj) ^-^^ _>JI 4_ulli JaLaj}U 4 j-a-Ui nt l Clilj i>>~iiiU i_3 (^SLaf La I jLs 
L}L_>JI (Ji^JU njl fljjiJ '**'!■' 1 1 oJUfc jlj—tia! j j ^ *»■ ' jlJjLLc ^j^v a j 3 '(^IjJ^I jj^* * ' (jr^ 

4_l12j tlliagic bllllct «4jj^a- qJI 4_u3LuajJI» a j j ^ ^1 JljJlIc tLjjle j jTJJ ''-^h 1 ^' 

jjj jjaoJI ^Jl Lg-flJj-La ^ in ~i t (jVI doLcj i4_lLSj < il i i a2 / _ i^LU £jj flJI C)l j ij « i n" ^ jr 3 CjJiAj>*I 

i~il >j > ,^>l t 4_*j^La (J^L*- .sLe-il ^1 L*j!-S (Jj-ajJltl ^jLa i3j-a ij-usj^. La^j - Lt-flJI 

CjLuj-jsE^ J a t" i n" ^jPil La ■"' t ,1 LlA ^jrl*-! Li^L>JI aI ...Ail diLLa-iiL^j (jl «" t La La| 

- 0 Jl a «" niL^) tjLLj i n It ^jj-UI 4^L_a_iSLII IaJLII ^ JL>JI La^ -2t^j 4jj_jia^. 
4_li ; UJj_l t 4-H-L-lL3 jljja LjKj — Lj-La J-i-ulj ' i <\\ * j'ai if^^llLa FdUR (jJJJJJJ ^ i n^l m^JjjIb 

*\ ... A>l k ~ dil_ljj^>" L^La j^jjj . Li_c VI a « " inl t j tl ^ « " . ..I ^^SL^j — 4_iijJI 
(Jjj uuX\ j«jj_lVI i jl^— Laj)lj~tl Cjl_La_u_a (Jl a «~ ' al J 

a! ... All jJil ' A A" l^JI ^dilj) inil^ij '"'I '1 j ' idilj— i— ajlj "tl t_>_i_^3 

^ (. ij urn M^jJI <kB-NF i^jj-Ltl J^UJI J^uliij '^(^ji-csil! ^ji^Vl ^1 j^>JIj i«^jJLl>JI 

I j lj geJ 3jUt>l in aj 1 4_ull3^ i nt I L^L>JI 4_bl_La t ]_>^-*- 1 I a ^ . ^ ir ^4_uLLa^ i ntl L^L>JI da Ijj a ~ i "I 
(j-a SjlaVI «bf -t iv )j .X -^Vl (jJtUI j^ujj-lII JLajLL^L 4j > i_ 4 ^JI 4jjjJJI 4^lj^>JL 

U« i>«tl Cjjso 4_i_^ajJI 4_icjVI 4j>-Ijj>. (_y£ LM^>>-!I aI i a 2 iV Ly^HJJ"^^ (J-aLttl i Laj UJ 

jLjj^JSlj J-lTl^ Jaj^ (j? 4_aL«JI ^jLm . ("^heart-bypass 4 j jl Atl SjLsJ.1 oLia-c 

l_i 95£J '(jr^H* 1 ^' J^-l.«-iJI i La I "" iDNA ^jjj-Ls^ ^"t^Jj ui f^Si CpG (J i nl i n"tl (jjjj) ~ J ' "tl 

3*Lj^>JI 4 L>-L»-a (J7 _a JjJL-a-lJ! (_L^Lij (j-a 2jLaVI iljJ .m^j1>JI aI ... A'.VI 
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(Igjjljjig uLulxII lib) niiijl l DjJlnnJI 



Zjj ' a J CjLj»JL*_U ojufc (J£ *lj^>-l 3jjj_Js (^yJI (jl J ' I j-* <jr^ uiVI jJIjsoj .( 1 ' i0 ^4 j r jj 
Jlj^jj i ii |_£j^>*l 4_lL». m£| (j ii j Ij ■ I ^-uLLa^ lull Li}L>JI i ai.ij",,," t£u_ieJ i4_ajLj^ 4-j.CaJ 

4jLajl_a3 (_j\c L&JJuC JjJj (.j-jJI) ^ p i ii *>JI g i ii J (jl Lillj .4j_jL>JI d j al , „ £*iVI SjjjJI 
2 j j i ^> « 1 1 j_£|jj,| j ^LajJI i_lL!i La.) ,„^*il Jljs^ Lj}L>. l^J^ '( '^"1 ' ' aJl ^ i- * J tgj i n'l 

4-^>jmi ^ Ji^Mj ^jJ! i4-4_»JI (j* (_y^l «'■" L-uLa i^-j-c^j "bJLiil pi liLa .^j-j>-V! 

i jL T jj_j T tKj YOj ) A (2x4 La L^J >^ j^Wi i4Jiij^AJ! «Lv j-sj-o RNA cjLljjjv 1 gj| U<- L tLuLLaj i ntl 
j^L ^Li- mRNA ^ ^ntisense Cr ixX\ 

. 4_lL>JI a\ uubV. 4jjj)j_jJaJI CjLLuj)j_l!I 

b^j^\\jW - V - V 

SjjjJI Cjj^Lc. i4_tj>-Lk Ll^L>" (^LajJI i_lL!i ( Jr "3 La.)) pi" ^ i u < (j_a in< (J^ (jj 
iSjjjJI ^1 <J * ~^l j'l Lj^I >JI tfjuk (_)A*J i(4_laj>J (J^ \j*Jt> CjJljxjj) I a i it's 

.Stem cells 4_r.ju>JI Lj^UJL L>L*>JI dIa, i_a .43^0 1 1 n l, I L>LkJI (j^i ^j-tlJ p i .1 n m j 
stem cells em- 4_^>JI 2_L^jL^>JI LMJkJI o^Jj) ol* l>!>^ ^1 qp^L_Lll 

<i£>- /j^a «Li jLsoVI jU-^-tj i4^j>- jj- 0 (j^-L^I 4 j i ii jJLl I4JI a «J i al (jl (_<j*j (_y-^' ibfyOIliC 

(^ (JL>JI (jjti 1 o S i4_AJLiJI Lj^L>JI (jlSLa (J^dJ jijjLic Jo *~ 1 » " a 1 Lbj^Laj I j j yj^y '(liLH'"' 
^degenerative 3 ntl a «j JaJ I c^li ^>i-Vl ^1 j^aVl ^ -ijl^j) ^ , » ;< jLi ^j-a 

(2>S1aJ L«i^ . (jj_ujjSjl_l (^yj^j-^a ^jjs ^LajJI SjLcl_*3 43jo"inU »l i ail S^UI Lj^L>" (jl^>-a 

Sjj all Ll_u Li^Li^j (j^ijLkj^soV ^3-^ L)^L>- (jl^-a (Lbj_iLaj 4_lj^jj pjj Jj>- l_i^L>> (jjjIjJLcl 

<_P=J— a (JT-3J i((j^J) LajVlj Jajji.1 (_^l) (Jj^?l 1U0 ill (j>a ^ V ^J^ i a II *lj (_paj a J fl (^j-Llj—uij^LI 

.( iA )juUI 

(Jl J "1 < 11I ( jr 5 (O-^-a jLtie^ (J a «" 1 11" (jl (L^jLiI JL) ( jr i3 (Jlj3 V (jP^I) g ' u-lJI «LuJLuk 4_l1*2jJ (j^Laj 
(j! (j^<u ("ijij-t.aJI 4_JL>JI ^1 L^jjLcI (jf (jlaj Jl£ (^ylJIj ip 1 11 yj\ ^ -1 ^ VI ^ ^jlc 

j i^ «t i JUa l^b ^j-L-a-jJ^) ^polymer jijSLa ^ scaffolds oV I s *Lu ^1 ^Ul 

(jl (_^l) (jj jvjJj_j_lJI Ldjjdil 4_bL!9 I gj1 J idiVI ^ . .. tl in" (^pil ij-JjSLLI 3^La i i^>""j . LaLaj 

J, 

^3l (j^isj .(LiK Lai uljjI 4jI j *ll 1 j ij3j£lil SjLa iL^Lajj^l a U , „l j > , . < K A" Lj^L>JI 

L^J LL^sj^. (jP-II) 4 j r JL>JI Lj^Lj>JI i'iVI A. ..11 ojufe (jyic j j_u .<~iVl A . .. mi ^ lr j ua » t) «.Lu 
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(IgUljjg uLluJI ub) oiLuJI mJlnnJI 



2006 jimiu] -jigl/l 3 5 iUdJI 2 iinJ] 



.f^lxX^ j ■>> «tl ( JJ -L) ^ La «" CliLbLso! ^£ Lfcj-iLoj «Ll>-jj pj (j^il t(4 SjI i all *j <LflJ| 

^Irj . 1 uiJjl j«-J tlh°_J A . ,.tl 3jLa j^'jii"" i>l_i^L>- 2j (jy^>- ■ J '^ > » M (J^ m" jo-J-l (j| Laj 

CjJlJ*-) 4j| £-aj . (_£_a—a J-JI «.!_£. jJlj i( jr stilj lijLiX! I j <a j C't *i i ,-1 i>» r- I Jj^y mi" pj i ( _yu\ i n^l |ji_& 

r 1 VI i i (j^jiitj 2j_u£ cjLijj(j-£> LdLLk <Jlj3 ^La ^jjSuJ! jlL»JI ^LjJ LJjlb 

£-Lie_L!l Li^L>> ^1 Lbj_iLaj «Lij>.jj pj i4jJLxj>- «LicJlj>. I j j ia> i lj_p*l (2>^>-al J-2Jj .^j^VI 

£-Litj 1-L-t-Lt-a i.'i iil"l i Lj^L>- (J^*-« (J^* 1 ^ U' Lj}L>JI tfjuk I Laj i "I JLaJj .^jlj-lAil (^j-ifuJI 
dtj fl -"j if^j^aj ua^seJill «L>-j ^Ir I j * a i—Slj-La^l I in a Ci-re-iJal (j^JI '(jlj S-aJI oJUfc 

(j-o 1 -a- j -a- I a j a^j ( I j 3j jo-i (jPJI) d aLa.il I jo_i^a^j lh ujJ (JLfuJI ^j- 0 4_>JLjlLI (JljJ< flJl 

LUI 

b^>\*)\<%^\- £ - V 

1 jjtl LjxXI 4_L?e_ul^~iiiil ^1 J-^"J^ i4_uljJI 4^.1_UI (_p3lj^a| ( j- a j> JJ ^ ljJL£. (jl > 2j «J 

(J j » flJ (j-a (j a I a " II j«3 i ii ttI t ^cLUI jl j >JI 4_i-3lj_a £yi a I o " 1 1 (J^>-l (j-o '"'I i ujjj j flJl 

Ji^JLi ol '"Jj.; flJl oJufc (jLfl (I jJj . 1 j .tic j-^=J JlS i^jJI i(4j_al>JI 4_cLUI) ^LUI 
^ JJ -ajJLiJI »1 in t II (j^J '(^ J ' *^ t-3LJ!>LI (jl j) JLa_JL^j <J La i 11 4j^L>JI ^_ ;r JLiJI > j-^« ) t_tj^3 

((^Ij^£LIj1I (jjjjLiij^o^? jjp" lt^ J^>"j2 ^jPJI (j-d j i ii t^Ll 3jj_AXI IH-lj l_i^L>Jl^j g i a I II JiAaJ 

CytO - Li^LsJI «LaL^i 4_uLjJI OujI fl ^ jj II ^JiitJj-S "J LtLflJ (j "Jj -LflJI 'Luj (2)-a 4_iJLu_u di^l mL n" 

oIjl-P-l-JI <. 1 1 n >o m;!) i j j — jj natural killers jj-p-i^IaJI ajb-aJlj ^oxic T cells 

Jli Ijls La lilo^J 

i4_i£.l_L>s ijLselxjl LbJ-jia (j^JJ i((<s-ia^>J!) CjI jJI jj^a (4_t_^jj-LiII 
Clllj Cj I JLlTl-l-l! I jiJj if L-3j_*-1j-3 i«L^Jj_^lj CjJL£jj»j i(^j^>-l 4_LC.l_La Lj^L>- jl) Lj^Lj>JI i>j_ifc 
I mii" i j_x_Lll I Jufe ^1 C J . LbjjJU>- (2)-a dlLijj^sJI i>JUb CjLDL>-I j^jSs i"i"j 1 "JjJ J ^1 I uijX\ 

.autoimmunity 2_uljJI icLU! (_p=l >af ^ t^^ a 

^j-a Cj^I i n I i n" jl] Cj I J j " i_JI <Jj_ik (j-* Cj^I i aJ i n" p i >JI CjJL>"^I I a IjLa 

J>al_a£. M_i^>f L^jjLIjj i(4_lL>JI DNA ^ JLs-jJ ( _ y IkJ I CliM ml null LaLaj JfiLaj) t^iljLuj_tKlJI 
i i n -a- 1 1 jij-a ^31 Cj|j CjI Jj* ^1 4_ui>jJ^I 4JL>JI i—SjjtjJI I JLA (^JiJ^ i4_Ll*js ^1 i n~ \ \ 
Ij-uiL^ U-mMjj) "l J mi l (jjJS Jl jajJI J-OJU l3j J_UJ_lK-Lj!j ^J_lIj_JI CliM iiilin"ll l i>j_4 jLfl 

ojub J uaj i n"iWI (J-al J-C.) ^LLljsJI Cj^LslA^ j\ i4 j f Lill Lj^L>JI L^J Ja-U^J i4_csL>- 

.4-ajL^lui.U oLlpJI ^1 jf ^L^LkJI ^1 IjJlI^ 

Jajlil ^gj^v mil *l JiJ (3^-*-^ (J?-^ (jj-^W^ d " La i^UkJI LiJj in II ^If JLj-o^ i jjj 

iLlcjj Ljj^v i n L_Lpjj_i N i aj i " ^ Li^LsJI «LaL-u CjLljLIII ^jl ,( 8 ^ ^) iLa^aall) tj\l j i a <VLi 
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2006 jJDJiu] -jjgtfi 3 5 limll 2 JinJI 



(Igjjljjig uLulxII ub) niiijl l DjJlnnJI 



aj j 1 3-j C Lll I Lj^I >JI 4_il! -ll-ij-J t^j i ntLi p i ii *>JI aj flj jjsj . Li l- t— j_^a L)l j ill (2_jIJi_l!I 

La IjLa . i^j^v i ii Tig. I .a I mimj 'lWj) 1 aJtl Lj^L>JI j_x_ajiILi oLljLlJI £j uui . , „t I 

i_lL!jl£j iLj^LiJI 4^aLoj CjLuLjJI ^jLa ■ J j ml) (JJ _3 Jj^vjil JLlTl-l-lI I p i ii y}\ (j-<L>- 

£j-i-!l IjUfc (j- 0 d)L>JL*-a (_U>J (jl (_ r J*jLjj . I j ' I tSuj llLu 1_i^L>JI <i£jL) 4j i ta '"j" i(J\JlJulj. Li\ 4J12JI 

. (j;^ in ill ^j-Lp-JLi CjjjlII jjaa» JL*_uj i4_lIjj>iJI ^L^JLtil (J^t-a 

d3/)\2U)0\^VA5X>tt\ - 0 - V 

Ltl£ 1 aJUsejj i3J9j J-^I i3^U ^" ' <- ij <"iLjJI Bjj^j 1 11 f^ya SjLa^l (j-LL>-LiJI j-a -iJ-c (JjLse-i 

1 a ^ (_L\*-a (j^>- l£>'- u f^-^J S^SujJU (3^!j loJl "J-A (jr^ (<u-l V C^p- -2 » IlJ *"tl JjjIjiaJI jc 

. (DNA repairing enzymes) DNA ^jJLujj cjUj^I jU^x <>a SjLaVI UjI < 

j^LLaJI J 1 ..1 1 n"itl 3-9JL) i_3j_*JLJ tallajJI I j-4 CjLftjjjl J^s-I 2 a. i £"t I CjLlLojJI oJUfc ^^jj (<U-^ 

3jJ^ J i ii i«bl£La intl J i nl i n~ tl ^Xt3J j<U i4ijj_L3 UK j! DNA ^"'^Jj "I |_£JU>J 

^LkJI Ji „li„-it l j^SVI 

- Li jl Jj-^ La£ - j3 cjLLuj^) transcription factors ^1 . ,r< V ^l JJ ^ jl^I J .>> aj 

4jiLU fljh ' iRNA jlj_t_a_J_jj j A , „ A"iA iiLt^jLi" (jjajc^>J,LlJ iDNA (j_a sLLcjua Cj^I i nl i n" \ 
(_U^ j-a ^1 i n" ^1 SjJ^J i n i iu^I ' I j"'^ IJ^p l| (J^^J t«lL»aell 3j^>JI 5 a>l t— tl ^1 i n" tVI i Laj ui ~ 

dil t^-a-^.) Zinc finger LiLijJI 

t^l i ojjVI (_Lal Ja-f (j_a jiiijl i Y * JSLAJI) Lr x^ju2^\ J< utl\ CjI j «CLjJLi ^ Ji-jG liijjJI 3jj 

.(YVV - Y1A (_>-£> *Y jjvjJII ,2Luoli. cdjjJI 




3 tut K ■ l>mieEll|EKlllT9LHhftT ■ HH 3 L . Jt 
I T C I K ■ hHTin;n-c Ma l n S i f k a h h k ■ k ■ i h h i ■ 
4tr\ K I L M T V ■ h F E h »[: K * n K K H h n f K ■ v | !} F ■ ;| 
3 r a Ii L ■ P ¥ E BP H E G KHR5LP3HL J K • HlEK < ¥■ 
»A&. ■ ■ .VIP Bit K D-D-3PS#V UK TWT VI L H9» * E Cfl 
? g p . . - M BJr. h K * h H K C T u H D ■ a p. ■ T* 

IEkefit^^vIIphp &ar> H5PTr*>hUn n ■ i :i :; i ■ 
§ E E D H . P" * BE H h OSG KCl'MUSVE P ■ S M VU 



i^.yi (Zn) Liijpi j^jj cujy lOiipi 

AlaLui^j (-1^-1^11 «^3^?^' i_r^ t?^- 4 *^ ^ " "'" ^^-^j) 
(j^o -ntl ^ jl I^S Ij <(C) Cjj ' " '" J '"^ 

o^i_4i (B) .(H) - I,, gti 4*yi 

i^JjjJl ^Uj|j-l «^^_^JJ a VI w i ."i ~- Tl 
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2006 jimiu] -jigl/l 3 5 iUdJI 2 mil 



jl i k» j i aj LaJjJ JLijj L^jI I ) 'L&jL^ CliLj^aj^JI j_a^>J, (J i 2j i u (4_lL>JI 3|jj (j-a-1^3 

■ ^~ , „t I i>Jui .^^LlLa (j-La»J)^ "i < 11V L$ i4 jl'Vlt i_£jj_Ltlj ( jr _ajJLJI (j-ul mi« tl J-J-C (_^aL>- 

JSLj^j .nuclear hormone receptors ^j-aj-^J! c^M , si .J ib (^-1 ,,r,'^ \ <>l>*i) 
- Steroid cj\ jlj^ j ". ,„ \\ L^la ^Ljuj-^JI ^ 3 >^i£ 4ijLc *UI 4_jkjL£ ^Lja-aj-.^tl 

4_i Ja-UjJ La-ibJb^f n>JL^a - i±L)jJI £-J-t^>! - Jjn'unU s^j-jtB (jl . retinoids CliljUj-Lujplj 

.DNA ^_ya (J i ill i ii" \ ijajJ>J (^Lxtlj njj-aj-^J! 
i^-^LLaJ! (J i ill i ii" tl i_3j_su ^jtVi ' " ' i^Vd-ij <<->l pj -t ' (2)-* (jOj>-LiJI ^yja ' ^ 

(j_3l_LaJI) t_c_LJtI,l J i ill i ii "i tl 4_!!jl ^1 DNA ~J uaj t^iUj>jl (j-a (>-*-a p£>jl JlJJU£. 

till 3jJJ^_) <GLSLa mJj_^ JxA^ £_^JJ 
tfjuk O-lSLa Jl^J . 3 i. 1 A S"tl <_j_Lj_>J| cLjsJLtil Cj Lv^ i I iju-UI 4_p*jL». dl^l i nl i n" (j n J tj 

.^jjJI ^ Cjjj1s-I (^1 i4_t£.l_UI L}L>JI (j-a 4jUI ^ Y ♦ g^LuoJ (j-o 3j£ljJU 4-ajijlaJI 

j^Tlil p i " flJI ( JJ IL>^ i LujJij p jl^ ^ oU tl i U , „j\\ ^£ (j^LaLttl j-o-X-l 

IjLA 4_iljLij i( JJ _ii3m 2JI / j '1 "'tl I flxa-xJI (j! /-J C i4 al « tl (j- 0 

^ajjlrj . 3 1. 1 j i^»tl^ i ,t-»tl pj (2)-aj — 1_lj>"_jJj_i_iJ I (J^JUa ^j^l^ i"i s t{jjja\\ 
i_3LAl^l pj i() ^Ot - Jjjjf YO) I ^'^'tl I jufc S-jIj^ ^Aai .^yjjfcjJI j «tl - 3_>jLc. 2 ^- ,^tl 

(j-a 4-uljjJI CllLajU U (J^J p3 (j-aj i«.Lp»-VI jJljJJ im^L>JI I a£-\ <>»" tl d jtj j ^i , „ A"j iDNA 'LiJJ 
(j-a SjLa^Li (—i^^m DNA 4jLa3 O^iiill^l i^jjlUJI dilj ^ JaJa°> LaL^. ^jjj ui C JUuj -J^^ J^>" 
^ uiJ I jtl Clij^solj . i j j S"tl CjL*jij_il (j^jl >■ (j-a_9 L^jj^* 1 ^' DNA «.(_gj^>> 4j^L<-i3 

(Y * * Y — J_U^J Y*\) QJ ^ tl I Jufc «^ll> a pjj . 1_U_LJ>. 3j_J_>J,l dll_ijL5Ltl »1 4_C^ I U t 4_lLj_>JI 

^Lj>. Cil i ill i iiJ . mi 1 1 1 ^jjj^sJI <jt3Jl a 4jL-gJ i ii iQJ flJI ^-J^ i*ii a ^j-a » I j ""^ 1 (2>^- [jN C VI 

(3^lj .diUl^j^Jlj ciiIjLiJIj ^jJI ciiLuljj ^ iJLu>JI CjLISKJI oLla dlLajj-p" 
i«Lal_»JI 4-uLajl « Uj (_ i nL->JI ^jlr j «. Lj-a-iSLt I j pjjj j flJI 4jI altil (JjL^JI a. 1 all! I ^j-a t_uL>> ^1 
Ciscjua "J j se tall 4jj>^jJj_ljJI Aj)Utl ^Ir I Cj i n^v « <l i«LjJLc Cj|j i tufg^ Sj-^j^l p j ^ uaj 
(_p3lj-a^l (j-a S^!l$ CjjJl>- 

. Liv (JjbJLa 4_lLSjJIj t^'tl 43jjlII aJLcj 4j| .i—iLstC^U j-£la JUu I j 
pj i«LjJLl<L>* idiLajl (Jj V idiVK miI <>Lil_S (J-a^>" i( JJ _ijkjJI j_i^a_*JI ^1 (Ji^jdl ljuk ^jl Jljj 
j t^i'tl |j_«_^| jj-ajj i La 2 3 (j a » i 1 1 j i(_jia^Lc. ^Ir VI 4_ul i a tVlj 4_^3^L>^^I Lb^L»j| ^c. i <a "" 
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2*006 lijJ^i J 5 ihnJI 2 null WW ^ ) Ml 

j-uLlJ!j mi jtl 43jj«J.! ^jJcj ^ diLSL-l^VI (jUj iSJLfcjJLt cuLLA^VI Jjj^j j| . SLajjlLIj 

La VI VLo-l 

i h <VI (_3jL*->3 ai ) flUJI I Jufe (jl Laj-^-C (Jj flJI (jSLojj . Lfe-iJ uaj (j^ej (_yJ-5l CjLaj^fl ijj_u 
^ pUtl ^Jl£ pjji-9j i4_aLs y>jUtl (JjLb i^L. (JjV! £j-L!l ".CliLaj^l (j>a (jA_Cjj (jrL 

iSj-^sLlI! Lj^jJ^oj-lILi (j-isL. (^LJI £_a-L!lj • «4 j a I * tl 3juJL*JI (jLiL)) Sj-aLLs p • al 4 jlf (jllajj 
Cjl_*_aJl=e-a ' d J^N J " 1 CjL_aIi_>J,l -ilj-^l p Laa a (j,lf j Laj i CjJL>-I ^_ =t HJ I p i A LaJL I ^j-i-ij 

(j-u ^alSjlil jjf i_jJLe-jJI» p_(-ul Sj a>LLaJ] oj_a> ^If JjlLajj . 4_Ijjl!I oLvaJLje^a < JU>-I jJI jlj-LaJI 

.((^^^JjlII Cjjx_lIIj (JUI <j-ulj 

lL7 olr (j^jLa lP^- * T^jlj^c* Lsf (4jjJaj scientific dogma Sj-lIaJLi La j >~ Sj 

(^yic 4JLaj_l pi » II jjt^-" (jj . p U II jtJjLj (_L^lj_-a (j^a L 4JLj_a ( jr 3 t <&—l£.Ijlju3 j! mi'i^I pjj 

i_3j_»J La — (JLkJI 4_sl_l-lLj — 1 ' J'"i~ ml Llj .jaJ-aJ <J£ (jjjL-u^/ ^ « j jLtl j U i 1 1 iSj-ifeLlaJI oj_a> 

4_ii ^gravitation JiLinJI jl gravity SJUiJL? ^natural constants 4-Lt-LikJI c^I^JLj 
.^jl YV- \ * x *\ ,*\Yo ^f) Planck's constant LL>L 2_^bLj Jight velocity *j l^JI 

i_d-i}L «GjIj i ii j (JJJJ flJI 4^LL ^jl jl .i>j3ljj ^1 (jljJJ flJI 4J9LL 4 1 111 1 I uaj] ;_gjl 1 11" i4_ul!i 
l( _^j^>.| ojIjjj i(«L>>j_II (J_ola \c Laj utla — 4_ulj/jJLaj Y^^ VY^ — «.j_jJaJI 4_cj_u «.ljL>> 
j 1 n t i" (jl t4ja If Sjjii f ^yic njjl OjIjjJI oJUfc 1 mm" ml LI ipJLJI (j-ulj^ 1 ^ jlf ^J-S3 

LjJ^ (LK 

Sjij S_»JI ( ,i^»«"tl ^j^a 4j>^jJ ^If OJ^- 1 (j> ol * II j^-^^l (j^J t^l"*- L I Laj. ^If I j " j * I 

(jL tlo 5j_<bLIi (jl . Lta^JI C^L^ci — 4 j i nl j 1 11 j_j-i^>- j\ (4_lcLvL>-I j\ "Jj a 1 oL < >l 1 1 aV — 

L*jL Cj-Sj-c j 1 UajfeL) LLj>.| I j * 0" (jLs ipJLJI jjL" ^jjLj 3jjLj j, j r t4 j cLJI 3 J_LL*JI 
/vljt^tl ojufc (_)jaj ' J_J-^-3 JUfelj) ("1 ^gj) 1 11 4_jJLII 4iiLa^?l tr 1 1 njlj . ^ ol « II aJlSIII oj, j i u a 

- YAi) Aristotle jL,„j f 4 nin l^ j})) :dLvc L J^2j (2j£^ *^j|>3 (jjf LaLw j^it V 
(jj^La)) (JJ Ajj_^JI (jj jvjJj_j_lIL? — « jll ^1 . «4jL^ j a 5*Lj i^jljj i(^^Lj_LI (_L_s YYY 

- ^Lc Jj^i Sj^Ljij ... a; ja jLa MjjJI ((^A) - )\*~[) Max Delbruck «l£Jj_iLj 

(Jl 1 n s (jL$ La J if 4j^/ - j La 1 aj I LvILs. LjJ jLi! (CjI _a_aV! (J a i"i t i(Jj_4J SjjL>- tj' J-5 ^1 l^J -1 

(_£j_>o ilLjLJI 3jjj>. jl i4^L>-JlII 4 i>» j 1 ^j| e-tj-xj i4^L>.JlII ^1 Vjl 4_iia_i_iJI (J_a> ^LlLa 
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( L&JU I jj g uLluUI ixh ) ouulxII axlLniiJI aoodjpyj-jioift^sSiTirf 

j»Lc ojls. (^jJI i_aLAKVI (jja j»Lc YY* * J^js DNA < «.-..~<\ « jU,„jf« ^La iU*jl_a 

Us i 1_La ^ ol <j . 1 j" uajl » a i. i i luJ p j ■ .< A il t | j -a- i>> t »l a If ^jl ^Jj sLaLiis^Li 

i^jLaj LiULiAj ujjSUI ^ (_p3jVl J^2j e pJI Geocentric Theory ^jVl ^bj^a 

(jL£ i uj|» (j| j_aj . i^jJLilJ, I j ^jjJ,!j 3j_ibjJ!j jjLWc. i jJul <Lfl j>J«^o Cj-iIK ^pJI 

Caludius Ptolemae- "(p- jnJK' ) ^jUJ>b ^jj-ioK* aiiaJI jJLcj ^^L^JIj c^ j^u LaII 

(((dLuj-iaK) (j^j^Luj_i_^ (jjjj^jSLu » 1—aJ^- < ^ *\ * * ^L*JI J_*J VI 4jjJa_Ll! tfjub 4_u3jL*-a 

- ) ov) ) Johannes Kepler « j±£ ^Ujj)) ^ ,p oiv - ) IW) Nicolaus Copernicus 
6 jl* a-je-^j ^jl^ ^ t (niY - > o"\i) Galileo Galilie « ta JL_ JLc j . LJLc»j «(nr« 
j! i^lc tpJt ^Heliocentic Theory a ,.a »S JI Sj^j—a ' T l 

n * * n ^ Llj. j_S <pv ♦ - ) o 1A) Jiordano Bruno « j^j^ jJibj^_L^» 

4J t^Uj O^i \ ~\ \ ~\ jJLa LaLc Y"\ 3jUa 4Jj-La ^ 4^aL^VI ((^yLJL^)) 

SjLti*il (j UlLaJ ^LiUI Jliil Spontaneous Generation «tl jJjiJI 3jjJaj 

^jl i« j La i "j I » 1 j j" ' ^jl^ (jt-^I ' L^pl «Lluj Jl-3 1 j I Cc«-iJaj ^jyjJI ' ^JL? LaJJI 0 Jub • 4 J a I » II 

Lazzaro Spallanazani ( (CJ _ilj_iVI ; ^ jjljV»j ^n'W - HYl) Francesco Redy 

^ (U"\o - UYY) Louis Pasture «j j -, ,,. b lj j Mj .( WN^ - WY<\) 

CjI Mit 3l_j_>JI (j| ^jVI (_3j_«J LljVj ' LaJ ^ 2 J 3 > (2>^>2 jaJ 3jj LaJiJI (j| J-aj • I j" 1- " 

(j-a I I j alf L_uL>. (. itt -s. i Lj-ul 4 i nj J-a (jLtJLLa tjL^ i(4_p»- V CjLjji^j^ (j^a 1 ml ml 

«(jjj^_Ljajjfc)) ^ « i"i 4 -a- j -a- i43jLja^Lj jl i« j La i uj I » ji^ . I j i a I 4_uLjo_jJI ^jLlII 
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.(SllujjjVl j!) Odyssey ^siLJ^I jf) Iliade ((^Li^U ji^xl* ^] ;Homer 

^jjus^i I j-Lj-pJ t^itl i>j_ik j-ii>j j-a |»Lc 4\jLo_*-ijI (_Li3 (J^^?l ^Ir (((^jj-L-ajjb)) La-gJ j& j^ilJI 
£-J-<=>J (J^lS ^Lc 4jL**jjI (J-9^?l ((f_yu^j-juajJt)) (_)IiLc JlJjJ - flJ 11 jJjJil! 3j_&LtaJ -i_^>-J 4jI 

1 2 3j d^jjjjj-Lajjb)) (_)IiLc JLaJ . flj [| jJjJLl! Sj-^LlaJ Jijj>*jj V 4jI ^jjus^i I ' ^Jj taJJI oJufc 
JjjS (j^allll j>i!l (jr^J-^^' l^i^itjt Lo3jj oMJLl JjS J-Lullll j>i!l <jr* £^LA' U^*.^ 
£-jL-9j (Sjljjla 4JjjL-a illone jj-JI ll)- 0 ) ^L^VI 4 a -a- la ^ jjpj , ,.jtl 1 j , hT (j^S lilljj 

C^-Ljs- t Cj| j) 1 1 n ^1 11" j^a ( 2 ' La 1 i^« ^ ^ ^" ! ,.l ^jJ! iS^ljj^Ia ( IJJ- (2)-° S^.iA.Vl 4\jLU ^L)^l 

jjj 1 a *s . 1 gjSj ^ j<u 1 1 jj i(3jl Jj-La jLia.a» 4JaL-a^j) Ac. Jlj>JL 1 fcjJ e j" 1 aVI i_dJj Jl*j j«j 

(((jjajJjj)) ji Odysseus « ( _y^±< ".pji» J"i 2X1 I g^>-l j <jPJI j^il j <JI 4 1 ajjjVl 4_a^tLa 
jlju - *LM ^ t 3jlj^ia j> -~ - 3j£i t_o-L^>j Jthaca L£Lul i-dia ^lysse 

^ a Ul ^ « ilit I ( jr 3 t__tH^ La £jjl j-a (jiZL»seJUI jLLk J_*jj i4_ulj 4JL>-jjj 4Ti£Qx.fl ^JJ — SjljjJa 
j^jLfc j^Si I lj>-2j Jijj La j] 4jj3^/l CjLjj a >Jlj i4_j_je-ijLjJI Cil i nlj jJI O-LiJ J fljj .^^yiLtJI 
da— l3| (jyjJ! — S^ljj^la 4_ujL-a . « (j-u^j-xa j-<b )) (JLjj*. ^ i a \ (j-a ^ aj tj 1 1 j « 3 1 j <i se HI 

. 4_lIL>JI (ijJ^aLiVl) 4-i^ltl HeSrlik «LiLI j into 4JjJi>J ^ - 42jLj jJLa C^i-a ^Lojf 
I i ^ i j-^ »t I jj ^IlJ Li i_3^ju La Jj^j JL£. ^ j flla> (_)^aj seJllJ '^'t I I J A (j I i_£j-> Lli I 

— L," 4 ' jj la tl j-u Sjlj^Ja i_ij_j>> Cx-aL^ n_3jj_!c_a L_*SLa .SjLlI^I ^ jr 3 « (jjjjj—i-a » jtxlajj 

^Hector (j^JLi I 2JL I jJIj .Alexander Priam» ^Lj-i jju^Jf* ^^la cr^uLjj 

dlLa iMenelas ^^LxiLa Helene «q^Lub» s^Ui^V cr^p-Vl ~ Paris o-^j^j 

dil j «^j-LLub» «cL>.jj j t4 jlr I a_lju3 «(jji_ijLi)) (_L>. ^jJI iLacedemone qj^j j j i aV 

o^j^-" 'Pylos ^^Lu Lilia Nestor ..< ») ^Ll .^Liil JL«_j>ji 

^jJI Myrmidon Lilia , Achille «Jj^T» ^itj ^ Uj 1(< ^K q^p-^l J^j^h 

Pa _ (((jjjjiS'j^jLi)) LjJajl SJjLLa (Jj-3 jjJiSLik i4Ll3j iS^ljjJa jl >■ s-LSl «jjJiSL<ii)) (JjLi 

The- j-cVl (JjJlj^I ^troclos 

^_u-aL3 ijjjjJLail StyX «(j aSLp 1 n» j-^j «J~i , j i^4JL>-L^) «J iaC j-a <GjVj JlIc 4"^ 1 11 a I itis 
(JjLaJI J^J-ll j>£. (Jl 2j iljJ - j j <tl «.L*J (JlljJ («J 4_i_Lc ljL£. La idijil ^Ir Lu^a-C 4 a i a ->- 

^JL 

jl a "i J< ■»■ i jj) j -^Vl jjijLaJLI ^-Uali '"I LbJlJlC. 4jl SjLlJ^I « (jjj j)j_j--aj_ii> » (Jj_2jj 
, j-i i sljj ti II j i ii j_a 4_clj-ILilj i— 6^\jjl^ jlj ml ^jL>> — 4_^— *JJ (_psjl j>-a «(j-uj)l ^Jj3L» 

4-a| j-a (. 1 1 ]r>j ■ ^ j » ■»- 4 j i ii^a-i IjUfc i>l£L) « ( J t l>-T)) 4_a_ij>. ^1 (Y) J^v ilitl j (_ilj-j»JI 0->u 4JL2jj 
^ J i n"j -i tuJajJI ^yjJa2J\ (_yi\ a-2JLj 4_ii3j ilj_jj>> 4_jl o m->. j i a «" jl (( (J "J~ j">» 
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(IgUljjg uLluJI ub) aiLuJI mJlnnJI 



2006 jiniiuj -jigl/l 3 5 iUdJI 2 mil 



iCjL^jj (j-a2 jj ^jPi! i«Lt^j_Lj jjiajj j i ii -w t—iLijil! i la •»■ ' V nectar ^y^JVI jj-Lj>.jJL) 

JSIjlSLibj i LlIoj_u ixJL) i_)L)j 




tijLul5J! 3 ^ 1 1. flj (^jJ! Darwinism Lsr hjj\ jJ! j jlail b JjVl Jliil Jl*!^ .^1^1 11a 
^pi i^kU! tfju^J LLajj .natural selectrion 0 « j . tai l ^L^f 

i«Ll_i_iJ! (J » fl ' j<uj (_£ jJI ij-Ala_J! CjjJLx.) (diLaj Lull j CjLLljsJ! i _y^Jt-i jl i_3^l_IL>.! — Y 



j " 5 j ' LA_j$jj LoJMj jA^^?! i ii ~ fl . L_u! j ut c q^SLjj 
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I 



2006 jpiu] -jjgtfi 3 5 limll 2 jieII 



(IgjjljJig uLujJI '■ h > nil I ^ 1 1 QjJljinJI 



jjfc IjUfcj .|_£j^>-l dil_Lp* (— il i ii ly If «LiJl_jeIlX! CjLLpJ 
jjtVitl jl \\ jJojju I j£L& . L_ul j utC CjJLxjj < JJl^a i_3 Jufc L«JJ^ LT-yjj' ^1 jjtVitl'o, 

<=t «j p£L^e_i j I t ^jJaJ I pSL^e-ij i <=t ut-flJ jj la-i 1 ! di ! j_i i Li-JT J 1 " flJ la " 1 1 (jj)J ' " ^JJ < <jr*i5J I ^ I 
5JUJLI 3-tltaVl ^j^Jl^ - olljj^J! 2LcjA^a j-2jl liLfl .ipSO faCtO Lg-uuij 5JUJI 

jl^I j ^Ijj (Ai-^) jj-^b ^ilLi* '^jj • W-yjj'- 1 * j " -(jj-^^l ^l-At)-^' <L^ _ 
n£>i.Vl ( jI^VI) jjla\ j>J! ^ C;r ^ ^^^1 jJI ^tj.Utl *L2uVI ^ < 3l_pJ! dL^l^ 

3l_p- If ^jiliii jl ii_3Jufc (_£l L«-ijJ 'lt^' J "'^ Lp ^ l ^ > " jj Lali 1 (j£L«-) (J-A (j^J • I J^-Aj 

(j_« jj^JI D' S (jr l»-a Ij jj^-II ~ .' l'" 1 'lP^J^' <_t^ 2 Ajl-^. t jl 1 ujVI (j^L*. I j >■ 

(_£l i^ljLi! Vj ^ 2 -j 1 a <L)Ll^ Vj 4_iJ }L) jj)^ J ' " i^l t I Lla-4 2a» (jr^*- 0 jl i n jj-S 

njjSLI! Ijli i^jjj-j^ jjt^" j & j j ti~ 1 1 j| ^JLc ^jLb^—tll Y p-^j 1— 2_j)tj p-i j_2J 

si i^." 4_4$L>o V OJL^a i_3Jub jjlaj j-ifcj .3Llj*JI S^UI pj i^jf 4_p- MJ! S^U! JjLuj 
(Ka) tlajlj^lJ! 4Ia\h Ci\l dilljj^J! j<u cTjIj jJI Col i u£ . S-a^iIijJ! C^p> ^ Ij-uIjj 4jlf La ji^V! 

Js> LiLIj j-ljuj .^jVI SijLj culj cjLIj^Ij cjIj^J! (jJLcVl association constant 
re- L^LaLlxl^j ligand ^KujiJ j^LcVl Ka Jajl jjJI ^lib j_^U ^l,,rit l JL^oj 4_pJ! cjLoLU! 

L^tic a j 23 (jpJI) ilall GjI jjJ! (^a! jjj 4^a*^La (j^- 1 ua 'I C^- 1 ' JJ^*"'^ l^ 1 -* o' " CCptOr 

I mi \ i\ l ^ > " II (jyjlj) uJ tl (jr jjjjl jJI jj Laj 1 1 (j| (^1 SjLi^l (j-aJ-i Vj . 1 jK jj^>-II AJ^J AJuul 

4_ja j; i ii" OjL^ (j^a 
. L&jJLjj (— i ii I j i «LajjJa p j 9 S tj j , „ \ (jSLaj iSJVI (j_« ^jj 

1 j A a t 4 1 1 11 USUI Cl\ a t^aJI CjjIjj 1 jK 1 j ij .(_^j_j>-l 4_ojl LjJa_il (^Laj jJIj 

Jean-Baptiste de Monet La- «l£JjLo^)) j r„ c j^LUI jj_UI j^lj! ^ <u tJ J u-n 
a 1 i„~i<U oLi.i^JI cujl^ (jSUj «G| (^JLc I j_p.f jL^j-^ 1 ^ - (^AY^ - Wli) marck 

jLiL (j| .«4_ujjlII)) dLuj i44^LiJI 4_iLo (^ LlUjiSj 1 jLuij^l (^ Ji^?l ^ylc. JL-^-f Sjua 
— p j ' "jj ■ p j 1 " I &i\ jUstl ^j.0 Sj "1^ j j . " aj 1 LjJT 1 gJLaJtlu alj 1 LgJ (^LaJjJI (J j j A 1 1 j| icUjjjjIjJI 

us 

1 « 1 11 "1 a IjJu V 4_lIjjjI jJI jf cdJi .(_5j_ibUiiJI 1 -t- <\\ LoK p£L>o i4jJL_iillJI »^jLLl^>JI jl C^p- 

(>lj_»JLi jhizi jf (jSUj i^jdlj 4^13 Vj <epigenetic marks ^Ll^>JI juu U cj! « ,niy 
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( L&JU I jj g uLluUI ixh ) ouulxII axlLniiJI zoobwmi-m^&l^^ 

men- SJjiiJJ j^j^JI p (y 3 4_^Utjj ^.alr paradgm £Oj-aJ& 4_jjbjj|jJL J^aLi 
.^ujjj! jJL ! >iU« LLL3j! Cr *k paradgm ^ij.^ 'delism 

I ? nj Lkjj 'ikjjj ^jd! l(jr jj_^>JI ^ ^ rtU ^^L-^Vl ojj-^-a ^ Ir paradgm £j>aj 

j~-ujJ i«(j-)jjl.S» (jLa j_A Lo-Sj .dial j U 1 SjLcl (_yJ! i^LLxjj jJLi 

Jj^ ^Ao^ ^Lc «On the Origin of Species 
4 oK (jyl^ j 1 La jij-»-a (j-u>J! ^ j 3 a ^ (jSLj pJ 0.9 j (^ 1 ) A*\ * ^Lc (^ VjLJI cjLu 4 " < nlj^ 

. Qami"^! Jl9 (j£j ^LLjsJI 3jl_a ■ 1 j ' dll JiSu uaJI (jl i_lL!j iciaj *" i "I JL9 (j^-* 'gene 
JJJLjJL^ iCjLlII! IjUfc jjJLjJ Sj^hllaJl d tij , „ i tl i-il A tl i La (JjLjJ t4 mljjJI 0-)L£ 

i4jjj^e-a IjLfcjl (_L«^tJ CjLoj j I 1 J_*j>.^n j I i(jjA>s^! tt t-i 1 11 tl CjI j j I 1 4ja- n" U I 
<=t taj • u ' V}L~>. (jjjjj-i «(J JiJLa» (jL£ i|_£j_j>*l 4 o K \j . 3j_lj^j_3 jl iAAjjIs J3I i n I j jl i4_^3jJa jl 
Cj1_Llj>. £-« LjjG ijJLu La ^If ij< <t ^? i JljwIj (j"L>- Lg-La (J^ ^yC (Jjj i u a (j^-l ' ' J - > " 

jl ■ 4 ^- A~ ' a j| 3j^i J" 1 11 a jjlij^) L?J~*"' Lt^I ^-L" tl)- 0 J^hH^' OJ^ 1 J^J • L^Jt-a j^LIu i^j^>-I 

I jLala i4_!L>JI 

j_jSs Sjij^j^a (2)^2 pJ i4 j mi ->»j <&-kju3 ~i i in i(}LiLa «4_uj_^l» CjLlI^) lt- > '^^ cH^III (jl (jVI 

i>jub CjjL^ (_jLo£.I j_^ss «4_uj_*JI» CjLu — diLstjjlJI — o^Ll-jJI (Jl i^»AM j 4jjlIIjJI oLLilll 

(j£.j iJlJIjJlJL tlijljlll (j£. CjJljxJu 4_pjjjljJL9 '( U ' ,r '4_oj»JlLa 4jjJljJI CIiLLlIJI ^ CIi^LLlII 

CjJL^tjj Lfl^ LaLaj - 0 «jjUtl g 1 A" iVl i J i>«iaVI s.1_S_jj i4_uIjjJI di\ fl-c^JI j-JlLi ^J^LjJIj i C2_x£jli 1 

4_t_bjjljJI ■* j j A a ^ «ti i A t . l_tia_j| jjljjlll 4_x_j_jj 4_uljjJI till A i^>tl (J|j_jul 4_JjlLXI 
t4_a- i i ii d)l_Lj>* Lj-Jl^ (cjLIj_>JI^ 4_uIjjJI ■-x-^.tl jJajJI lLLIJl^j ' q * J j ^. 1 1 A ~ il \ 

1 j ua « ' 1 gjl "^N C (j-C- j-la-LlI / pa « ' iQj J ml 4_uLj_^3 4_ajj_Laj « (j£. 1 j i>« « < J i^« ^ (jSL«-i 

aJJb t_i3lj3 4_2jj^3 o^-J iCjI_i_>JI i>Jui> lLsjs-i jJI i k>j~»-tl (j_c jJaJJI (_jAJLij ij^VI qjoji JL) 

■ -■ I a ,^t l J l a -,; i ^ 4_Lj_JI j-uLs JLojkl 4_3L^^L .1 

j<uj I Aj<T j| .^jalttl Cy 3 (J^ (j, i nL-u^l jj^»J,l (J ^ ui s (_^jJI j_uQJI IjLjk i4_uljjJI 

i>Jub (jLi p 1 1 tl j^a i^Ll.oI J « i" < n a 4j_i_lI1 j_uGj i4_i!ilj_aJI pi fl-u^JJ (Jlj_^l jl -^'j^ ; 1 A ~n I 
(j^a I tilall i La i 'I I (j U"n La (_y^>- i4_ij^jL>JI (_Laljj(JI j_pQj jl s <>~i i nL 4_ii>j^. di\ A i^«tl 

^4 j t\ A ' tl i ~ 1 1 \j A ti 1 1 eiLtju Ju^aAJJ i4j-Ll!! Cjjp- 
(J^ (j^- (Jjj i ii a /j * J ititl g 1 A " i V I ^j| 1 1 i i'sij^c (jl (jj i ii 1 ^ S" 1 4_jjjjj I jJ I (jl j iia (JlLaJbj 
(J ^ j" iljL>> 4 j -»-ti , „ Aj Us > 4_uljjJI (j^jl caj<Jl LAjJajU 4_lIjlLXI (jLtila (Jj_aJb_J . Luj-aj g.^ i"i 
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I 



2006 jJDJiu] -jjgtfl 3 5 limll 2 jieII 



(Igjjljjig uLulxII ub) niiijl l DjJlnnJI 



j-jl&\-x\\ jl j » la II ~ uaJljij . (|_£j^>-l diLLpe.)) A i^»tl j-yj Lfcj—iJu (La j"^>-) La 4_<Lt^> 4j9^Lc 
tjjj mijII ^.j-LljsJI (j-a 4jU,I *\ A (j-a j-l£V LxK VLa-ifcl Lo-gJLa-ifcL jA-Lal*-!! jAJ>Oj_a-Ljl jjj_gJ 

j"^ ' ai] Y0 j_a oj 1 a) i4j JL-tia-lI! CjI ij -a-ll JL_lj>* j_J I j <JjVI JJ^I ^LL-cIj i^Lj_-a 

4 rtjkj V L$J>^3 fLk^ <G! ^ ^ <\A j* DNA (<J^a ^JJ jJ^UIj .(jL^i)M 

JL>*lj (_L^>! j-a Lju j-> Al"^. a jicj.) JSLtlij — / - it-uIaJI i 1 2j 'N i La^j — ) i a ) i a & j^>-!j -4J 

- ' » - "* " 

j}L^f L«_^I (>£._aj (j-a Ljli jljs-!j ^aj J< .I] jf iLl^IjJLs- 2 1 , ^ ~, a sympatry Sji^Ij 4JLu 
La ^ l>tJU ^j i-ijij S^^allopatry LJsIjJlj*. 

^ j^Ju <(-CH3) J^l 

Ojj^a ^tj 

i^jj^ i*h * tlj JL>*ljJI jj-2JI Lp*jJ_o-u a j j A a < j-CLuj^->JI 4_l!j_LUj 4_l2jjjIjJI ^Ir <_)Lt-i La jl 
dlLs^Lt! JLca I ^ -j^l . ..'■ail ^JlC jl i La-gJLa-ifclj t4jjjlrt"ll oLLpJI ^If ^Ktl 1 a AjLagcl j-4 
jjj 4 i mi j-^-i ^If l^j"«j.Ui Lill 1 -i j 'I La^ . L_pGj LjjG £_a 1 -j .>»« > CjLjjsJI oJUfc 

JSLij - ... jtl - 4 i„ 4 ^j| ciiLLuj^-JL 41^Mc.j iLL>L>- DNA j>a VI *j^>JI 

3 j al , „ S'iVI SjjjJI j>a G2 J Sj Gl jl ^IsVI M^f) ^yL j Atl a| ... A'.VI £jL>- jGLajj^UI 4_»_a 

^1 4_aLi^VLij .(SjjjJI i>jub j>s M j>LJI) aI S-iVI Ijub *L!if ^ j « j .^tlj ^4-jjlkII 
"J j ~ at^JI cjLLjjjj—lII j-a Liljl Mi'tLj ij_lj£LII dj_^>JI ljuk jLa jIaIII oLLlj»JI oj_uG 
lj_<iL_a lj-i!iLj jiiLD ,^111 ^pigenetic marks oLupJI La cjL^oj 

.^■N.ll p Us « a jc <t]jj i ,1 a 1 j )l£ j<u j-aj i(4_i^>L>> ^^Ij-kJI ' ~ ' j S 1 1 j 4_lu_lJ! (J-aljjtJL LlL>-j 
: 4_jJLJI ijr A CjI a i nil oJUb jl . jlj^L^ ^j^* I LLuaAJ Lj-j-aj ^j^il 

(siR- j^uaU l ^1 >i£VI RNA dUi ^ U> .microRNA ^jJl^JI RNA ^Ll^ - \ 

o£Luj ^jJl ,NA) short interfiring RNA 

— (jPJI iC1)Lj)j_jjVI j-a L«Ja_il ^jyjLi RNA Jl ljufe « i jl . (Jj i nj-!l Jjaj lj itljLLi_>JI 

.CllLLpJI j>a J-±j£ JJL£. (J-aX — CjLjjj)j_lJL^ 

(_ijUij L^J Jj ct^A js> (-i^LII j>: c. in j t ^1 ^seudogenes ^jjLUI cjLlj-^JI - Y 

jul^iJL ^_4j11I jjjjljU^oJ! JLu_oaKj ^ (-CH3) J t ujII Sj_aj JLi-jl (^f '.DNA (J^Laj - X 
j-lj-»jJI 1 a<j a lj_i_Lij j^tiu (_Lp_ajJI jl . jjjj)~ij i ntl (J^jJLLa —0 jjjj'ij i ntl '^j^ i(CpG I ) 

.differential gene expression (^J^UUI (^ri^JI 
j* j a S3 <DNA j-a cijM lJLu j jf jJaS ^ransposons c^Ljj j j m il jjJ! jjj - 1 



II 



SI 



( L&JU I jj g uLluUI ixh ) ouulxII axlLniiJI ioobmmi-m^i^^ 

^1 iii'kVI i La i jl i La ut * J 9 (jr*-i— '"^ <j-° Lt^- 3 *" j' ' J-^lj-JI ^ * .' ' a ^ <jr^ i$J-^" ' Ct-^I d ^ * ' 

(j-a < I) * ' La ^jJI (J uaj iLLa^j-Lp- ( jr 3 4_ujjj) jiii I Cj^I i oJ i n~tl 4 i i u \ [jl Jl jjJajj . [_ 3 _Ll>i] I 

.2L5UI ^ lo 

(^J! liu-jJI j>j!j ''Jl (j-a <4jLU V (j-a 1— a (jl (j-CLjv LjJ I (j-a JJl-C — 0 

.retrovirus s ^Li_a 2^,^^ ,„!..<" 

C^-LJ*. (_ya - -Sj£JI - jj_aljJL La jf) i-il'.j". . .. g]L) DNA 4_^M_C [jl - ~\ 

(3.}j£LU) 3j_ajJ,l diLLpJI 4jlr La ^ LL>. Ij^ufo jiijj oLu^! ^Mii L ^£.\jJi]\ JSLAJIj £_i^j_alJI 

• ((J* '"'^ tj^ 2 - 3 " "— '^rHJ^H^') LQ &LLaJl I *ti ^ *t 
3j_aj JLiol) LgJ; n i ii '"I J CllLlj " 111 gtl (CH3CO- Jj ~ i nVI 3j_aj JLiol) 4 1" in! (jl - V 

. ^JLual A'tl ^^^.LjsJI j_i_l*jJI [ jr 3 Ij-iI/Lva Ij^uG^jJj i(P04 3- A , „jAtl 

q^^J! tpJt-^j (>a ^1 jljj^ ^f) genomic imprinting ^jJL^JI ^l^iJI - A 

IjJ-S jj>-V! (_£-iJ-i ' ( S J ^ I (jt-^Lj (Jj^lj^a ^j-a La 4JL»j^a [^^fl J a « j in i4-1_jj^M jl 4_i-aj-a^M 
, (j <a « J (j£. p J ua-«J 3j^>*^M i_3}L*Lj>J i4j Ji-jJJLlJI CjLLljsJ! (J-o-C !j._iil_i-a 

p j a 1 1 1 ^ j j " « j lLsj Cj _JJ_J-a ^jjfe Laj i (j-GLfcJ_a ^ jr (j-QjJ»jj.->iJ ! 4_lI jLLL I j 4_j_bjj I jj I (j I J-ij 
4_t^>Lie_)j i4_iJLuJI (_La!jjtJLi 3j.-i2/LJU L^IL3^Lc.j iCjLLljsJI JL*-i La diLa-mlj 4_ijj3 jJ! jjjJ! 

1^ i~il i_a 1 j , „l p j ... | t^,j a I » tl (j-l s>- j_j_«_iJ I jj- 1 -'-'^ (jLjJtio (jl 1— .^^IJlJlJI Cjj 2 II 

I juk jjJ I j"j sl_ua_a i(_^j_»ii_jJI ^JLljsJI (j-a 4jLLI (j-a j~j^I (j^. j La * II i_3j_^s 

Ili-^J La-^J^LLml jjl L*^ . 2j. t jl £".tl CjLLl^JI <J seJjLa-I (CjLLljsJI Jm_i La dil a i alj) dj._>JI 
^LlII (JjkLstlll i_ i j i n" La^ <5j JliLSIJI CjLjj^JI i>juk jjj cr^ 5 " ^ f^ 1 ^- (jt^ S- 1 ^-^^ 'JJ^' 

pj^r,< t ^u^]\ 3 4^JJkJI 3Ll^ ^( oA ' oV )RNA *l$>^J jJiU^XIj p_^UJI jjjOJ 

(jaWI c>d)\9 t^VJoV a»'\) ^9^1^ ti)\>d)\ - V - A 

4-)j^>o (Jjl Ojjj>-I [jl JUuj i (jr iism ^jj-flJI CjI j m« i i ii (j_a (Jj^?l ' d cajjJl ^uiajl ^jl La 
Sj-lj^ Cjl_La^ ^Ir Jij i^>--tl <_ij^im DNA 4\jLoj (Jl a «" i nl ^jlSLa^Li 4il i4_lLlj>JI 4_i_u JLl^JI 
i " ^1 ( _ 3 JL>- '(• • • iSj '"" 1 ^ (jiJj-LuJ 2 Ij ij_a-Lll [jj-aj-Aj nj_jj_3j_jj^L^^) 4_uljJ CjLLujjj (j-a 

Julj i«.Ljj3I Ij^a- j uaaj ^jl j«^_)L£LaL) [jl [jj-ujj-^JI t j_j T p^jJ_jj_iJI 
La [_^3 [jj-t- T i-a- T iJ (jjjJI i(JULl 0-"JJJ (-j-iLre—i-al 4 mai Ci£jJI £jL-uj njVI (j^J^- J La i aj I ^Ll 

«J . .. i ' j tl ^j^/l i— ijl a- "ill (_£ J^-iLLaj r I S ~ i^l ^1 t^iaae I V CjJ^e.) ^Jj-II (j-alSLaj (jl t "n 

CjL^?jJI (j^ [^j-iJI ^iol ioJI (j^B 4_j-aLitjj ij_a_»JI ol a us ^lj_i^?j i 2 » II 4 C.L 4_uj_>iJI 
ibllSineSS 4jjL^j ^-Jjl ut a ^1 4_ujj^>JI Lo-jJ^j^I (^ CjLtjVI CjJjj>o La [jLcj-ijjj .SjL^tlll 



I S3 



I 



2006 jpiu] -jjgtfl 3 5 limll 2 Jinll 



(Igjjljjig uLulxII ub) niiijl l DjJlnnJI 



<_)L:e us\ SI ■»- 3 (jj in uijJLl ljj_i_j_3 i4_lILU 3L)J^ (3j) ' " Lt^ LaJJ 'JjjJ-^ <— 

t_ul£La »1 CjLt-^aL>JI pt^»« ^ JjLui tt_ 1^ intl £jL». (J^' Lh°J 'L>^4j .(jrt-iM-U 

j^jSj . i— al Mil's VI 4_iSLLa JjjJL>. 1 j"t-.l . ajJ JaA>o j! i£j^IL>*VI CjLIjj LgJ^L>- {jja ,Lt- i uj ■ ^jj I Lai! 

A"tl CiL^ mi olj uiC O-aLs — ^^j-l^LU (jj-aJI CjLjJluL»j 5 <1 j i — ol j i i a j ui e <j-a (J-9l <J}L>. 
i4_3j_!La SjLiJLj*. 4jLe_! 4_La C i ~*-j^>- i^J^Lht—a 4JL>*j_a ^ o 1 t tl '".-»- Jl p j ft I fl a Cil~>Oj i 4_)_j_lj»iJ I 
4 a ^ Al l 4_!L>JI 

Jj i ii pi tit ^-i-uLiJI ' Atl-»-"itl 4j| . 1 -j ^a I 4_a-*-Lj| i_u>-L_t^aJ o£j3 < I 3 JU Jl>. fftxAl fl a 

4 jlr CjjL^ La-C 4_3j_*_U j 'I a « flJI segJI IjLjb |»L-9 £-a id nl" -»-l i(JL>JI d * J >(J^ e>"'j 

I j-ib ^1 i4^aLc (J I 2j La£j . Ljj JUn. 1_3^LL>-I ^olttl (±<je-xU ^1 i n'lVI ^ j j all I fl I" I j i LptJjLj 
i L#J alttl C.iJ*-lU Vj clo^Lilt JUj£. V ~Gj£l±A JLclj^j (Jjj-al dllj} i LK SjUJLv 4_i_s(1j i flJLseltll 

.gJJt LLaLl ^jyis- ^JjLtl J-La 
p_ubLLa 4_*-)jl LiLtLub OjL^ i( jr iism (jj All dll j ij t 1 1 ii i U» , ,.lj| ( J7 1L>- I— I_l3 1 4 i uj JLa ^»L| J_La_3 
<J se ' I j Lai '"j*^ — jJ I ^jr^J i«Lal_c ^j)l t tl 4_5j_»JLI ^aJLaj pSLso i JuJLaj jl i4 in j^j 

— {j\ i n s*$\ 

Lsj iC^S^LlII Jj I a A iA . ^ ,", ^jLa * i 4~i I <>-> jaJULl ^ a 1 1 tl C-i-TC-iJI 4_ul i n \\ — \ 

pj 3j)j_!<J! j J ^'J . 4 " i ii lj JlJ A j t Cjj^LjJI ^3Jij i^pJI (J-al_j_»JI ^j-A ■ j ifuJ I *ljj 4 jt i ii La-ijJ 

. La Jj_t>a pJ (j^S" J I i yuus I Ls- jjJiija j^SLj 

diljjLitlj i La_s Ji_B '"■-»- ill pi CjI l_^_Laj '(j^ J a 1 1 tl (j-LJ 4_aj_jtil (Jl flJbl 4jj_j>> — Y 

J!i_a laJsLZ ^>L»JI »1 a uiL jjtlj ^1 - J^Vl 4_tjLjj_(JI - logy 4_aJ£j . Liyj^ cjI >xwjllj 

( JJ _L»jj i4_uLjj_JI lOgOS 'lOgO ^Lj-al CaAJ ui\ ... LljwjJj_ljw j LljwjJj a i iij^J Ljj>.jJj_u 
(j^a ( _o r a-*_uj 

i(j^-<-ujl jJI (Jj-JLc Sj J i ii I I JUl 4_3j_til ^2 pjj .j_-a^/l i^jj) (jrt-J JJ^ Uj 1 -^' i(_pl_SJLjlj CjJJlJsJI 

. , t-. A3 1 j , ,.j Laj ^^.a ^Ir Sj) a 
4_ajLaJ La IjLC La al t tl Cj^e_iJ!j (^^LiJI ^ jr ^tJjJI (JL1I <j-"lj tiA- 1 ^JLua (_^l -i^>-J f k ^ C ' _ ^ 

pj (j^J •j»L*Jl (JL1I 4jljj>- (j- 0 (Jj^ 1 - 1 ''L^aj^ 1 - '~'l ' j ^ ^ — LlILc. — 4 j al t tl JUbLtilj diLi-aLsJI 

.4^-p*j3 ^Ir j i (jr al»JI Cj^tjJI 4_iC_aj ^Ir (Jj^altl I 4Joli-u ^1 LiLtLub pJ 
i_3j_*J La I Mii" pjj .4_3j_*_alt J_ljvjJI j J uz\\ (jr ib 4 j alt tl JubLtil J CjLt_aL>JI Cjjlji — £ 
CjI lilt i i ii £_LLa>a 4_uj_>JI 4 , „. i ' j tl i_jjL>iJ (jyjjl Co^t^so ^jl Juu VI 4 j a I t tl «CjL^ qJI)LJ 

.(IUj 1U iTYT j VYY ^ ,Y ^jil L^f jJiul) oj^ 1 
c.c--^_lU ' j c V Sjujl^ 2 A , „l a 1 4_lLlj>JI 3__i_uJlI^JI i>_ MiUl DNA 4jl_Sj CjjJj Jl_5J 



II 



( L&jU I jj g uLluUI ixh ) ouulxII axlLniiJI 2oo(>^ } -uJ&m^\ 

< La i^!jJL>.l 3«.!j-jj I j^jf i ■■" 'La 3jLa jl i_»_j^a __1 in"^ mJj_»_ _j1__i^L_ . L#j a I « II 

l_sL____^?I I juk 4_Lc j)'^^ a-J (jl £>-Uj La j! n_fll mi ~ <VI I Jaj -»■_' La 4_j__La Jp* 
^ a If* (3j '^*> I <3dL>^^ I J— k p-?" ' " La— > . ^ JL»_a <i lr Jjjj a 1 <i_j_*_U <~. *-»- . .. <*. . \l . A" , „ a 

S-^J .^JLj-i ^ - jjL>J,I j^Lkl! !_^>- - 4_L_f pi-sLu -tl^U-a 

3s.lj_u J_*j Jj a- 1 aJ jaJ «•(_——/ (jjl t <L_ j L-a J j J I _j!vI_>_,I j mi m ^jl jl i^—al *JI j_ajji,l — j uaj 
"1 1 11I jl i_jlj_a-ll (_>IiLaiIL3 . 4j 2 ' (_£ jJI C._— .lII 4\jj-uj jn<i <"i m^L) jl i£-J j_l>-I 
Uj 1 aJ L_j) '"•-»- 1 11 ' Ja-LJ>J L_aJ_C. jj Laje— a •'T tjL^La m^I (__9 j! t3a j 2 II <JjL_ 

|<mj (jPJ! -(Jl j 1 A ^ ^3 ojvLjJI (<3^3j___>> .(jj^-i^VI i_Li— > (j-a " I ■ ""j ijL__^/l 

^ a lr ^ 1 11 (j^- ' a ,J " — -9 '«pl nit <Uj» 9 (- 1 1 1 11 JL_ I j iV Sj.— — >■ i4 j a— —II _jIj_4jJJJ «.!__! 

Keith Cam- ((J^L-? cluL^s .us-,t i _^_p. . (<L jjj_») 4_&_i!l ^ Luui^ l JL*. ^ ( j<^^ 

j—lsu ^jl _u i«jl!ijAII)) __>-LiJI ^jl i h& i_Jjjjj_u mJj^v air j^jji (Jl j <?" 1 al (__9 pelle 

4_jji_>JI SjjjJ! (j^a C_>*j 1 Li^ >JI C^£.l x 9 i4 "-"jJ^-i {j\ ^ 'i£ J?^ >• ' LajhJ ^jj-II 1 La 1 aj 

Cn 11 11I j .«(_ 3 JJj.S» ^1 1 11 i" 1 ill j<u idiLaj)! « tl i>JLA ^Ir «.Luj .GO jj^LaJI CiL>-Jj i4-j_aLu-2 'VI 

i_dJ3 ,3^lj3j . LLp^l !^£.jju^jX\ (3^1 1 n"tlj 1 j 1 n-»Jlj 3j_l»JI i(JL>JI ^ kj lLj ' t~^±j 1 nil ojla 

4_iSlLa ,3^-1 * JJ La (_ r 9 CjJlj;*. I o $ t^l ua 2JI ^1 i_3^L_>JI «L>^jl ^1 CjjI idiljjLjso j^a 

.(PCR) jlj^J^ u l,„li„ tl J^UUI 

.oLrtj^l 4_t-L-iL ^yk. ^^iSLsJil l( <si«JI ^ JUI ^LClil j-j-c. i_kJLa^Lll ljuk L«_^ 
Cjjx-JI J o a>l — Sj^illl t-;-iL>>j <_7-^' — ^ljoi-^1 Ss.lj_i ^1 Jjj 1 ^ ,U~tl cjj^jJI ^Ir j_j$jjJl_L3 

^jIslII Cjl^tJ^?l jjf M^f S J_iJI 4_L_J ja>JI :4JjJ_U ij\ J 1 aj (<U J t4 j ■ nL-^1 (»J-J-I 

j|ji__VI l_)L___'I ^ La^ - 4_uL_l!lj a^A jjU~,tl |»jls_l ^ cjUcj^I jU_: 4_u_L_^l 

.monoclonal analantibodies 4l___JI 3 

j t__ljj (j-a 4__9jG LaJ id jl_ j miIL- .4_j__.I j jl___a j_uJu i__Il_*_II IjUb i. i i i aJJ 

Us-.,.. I .c-L-^UJI 

jj-a _jL_aL>JI (1>^— • 4j a I « II <t-^ « a 1 1 L__uj ljJU__a £ , -r 1 1 I j i(j-L_>-LiJI (j-a '^-'^-*-a 

mJj j_>- (__!l -ilj M?jf JL_I . LjJ 4jjl J-a LsJI J^f i LpLa i4_j__U 0 j__ 4_La-_f 

0jLL_j i^LaVT ^^a i_kj__e_Ilj i^jl i a L_>_bL_> Ljjl :4_j_dl tfjuk jj-a d J £j£-*.tl 4j1J_I 

3 __3 Li jjl il_jj_bL_> 4_Li»_a __lj_bl 1 4 "i ili j « a i a J i4_i_>lj_a| (j-a 

Ll2jj_3| Lj i i ii ^j-LlM-ll t_)_axJ ' ^i^^ j| .j__t_>j-a M^jLa (J^L>- (j-a <— <i>l_ ^Lj! 2 I 

4_jLal (j^a 2 Jj fl I (J-^ tjl jJ_u) (jjuVI) (. 1 1 ii 'K U 4_:LUI jj-— 4_aj^L_-aj <t_L>_,l <_ i j i aJ 

_jLIj_j_>JIj _jLjL_JI f^ya 4jJL_^/I ^L_l _jL_j__'J Ij-^J _jL_a_a 4^j_>JI I j 2 Jj 3 1 ^—3 
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2*006 lijJ^i 5 5 ihnJI 2 null WW ^ ) Ml 

tj;^ A ill 4_cl_Li! jj c j a ajI Sj (_£jJ! ^^^LiiJ! «.!jjJ! * < CiL£^ <"ij i Lu_lj>. 3jj_>J,! 

V .(HIV) 



para- 4_j_*l«JI £jLq_iJI ^Aju (jLutiaJ ^.ITuClI I ) 3j_^L*_LI L^jJ^_ijJI J-*^' ^j-^^ ! jntj byj 
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2006 jJDJiu] -jjgtfl 3 5 limll 2 JinJI 



u^iLaJIg ocjjiiill &h ftjiiiiJI pgiuJI &h ill nil 



8<jd a^jiiiiJI pguuJI 8<j] tliuJI 

ligiloJIg aojjjiill 

(*) 



jj^a 4_i j) j ->itl I_»_jv jJ^JtSLjJ I <Gjj_aj l_4 jjl 
i^y>.jJ^j_iJI ^ ; tall (jtJUXt ( _ r 3 3jJLaLL4 ULuai 
4 mjLL^JIj £i\ *m ">itt (jtJL_t_4 ^yfl L_u3£_u3^»j 

Jj^ - *-" 1 ' (jl (.T-i-^j- 1 La ^ i >>" 2 a ' ij_uQJ! IjLA Jaj iiaJ tjr »j^ p jlj *" .sLe-i! ^1 Lcj (_£ jJ! j-a^?! 

Ojl3^ < ^p" ''^HJ-'^J *■— 1 Ll t.-v-^-O (2)-a £_aJLx_a (J^ 4_JI jc^lie-i La JjiSj ij-jfu-J! (j-L) 4J! Jl£. ^^a 

£^aj>- ^If mi itl diLLpJ! (Ji^JijJIj 4_u!jjJ! 4 , „. i 'jtl ^jl ^£ 4jLa2L>JL!j «J S s>~^[ I ^jLjjJI 
(j_a dil JLa-~i i ii U oJL^J ^g, > uallJI ^1 » in JL». ^Ir jfUJJ ll flJIj oJl ^jji i nl t43lj^~i i u a 

» " 
Jl^S ^-J-a ■ I j **"! C j (2>^a-i gcll a (j S ' I j ua_*J (j| LkjljTj t—t-xJI in^?l tfjufc ^j^jJSLl <j « ~i aj 

jj_3cJ ^1 3 IIjJLij i4j^?jJ! 4 j*^^ (J^>J caiJl j-a I j '^J^ «J j^JX (J flS[j Jaj^ i"i < L^al JLa- ~i 1 nl 

• L>JjVl (>» (*) 



j I 59 



ugjLoJIg onjjiiiJI &o Kjiiiill pgwll p Jj uUI 2006 jpyj-jioift^sSiTi'Si 

!^ya (J j i "I LdLub (j ii jtj iL&jlMj I gjl jj *^ « t—ccj " 1 11" (ji ciiLbl olISVI ojl^J ^^x-i a ; ^jl 

j2>S>J t(_gj jIaIII jjl^ in ill Lj£La ^LjLb <* JlIoj^J 4_j| Jj_>J, Cj JlJ»- ~ i ii a jjfe La ^ 4_4j_x_l Jj flJI 
I j i C pj iSJljJl^JI (Jl o e Vl ojufc (J!ii (_£jj_lU LiljjJJ (— il « j" i nVI (^jjb 4_lJLl<L>JI 4jjj» taJI 
■ I j jle 4_ujliil JlxjjLAXI j! ^Jl taJLl <■ i < nLu La.) ^L£L>*^?I Lj-I 1 La j *" 1 uj I i4_tcj_iiuJI Liljj^l ^If 

Ij-ifc ^ 3jLlj>. Jjfj • %J tSJLJ 4_aL«JI J_t^>LH,lj 4-I^jJI 4_j-*_La_3 ^-j * .-w tl 4_i ^ a i in 1 4 j>jJU>» 

^jlr j Lp*jJj_L-iJlj CjLLljsJI (. iVi ^ajlr ■ y\ ■ y\ 4- " 1 1 »1 3 1 « II ^j-u ^jjLsLLlI ^ jr ib ^ <i 1 « II (J-a-stJI 

— (Jl Sj 1 <i *S — (.^ Mill jo^js*. (jl LiLIi idil mi^iLLXI jilj^-lj diLajim (J^LljJ (jjjLaJlj 4JL12JI 
il gj -*-Vl p j ^ < iU-iiaJI Lp*jJj-&jLtl oJUfc (JL^cl jLul r I ^S-flJI t_ iC jj 1 n < (jl Jlujj ' *J_3 ' 

J 3jLaH*JJ 4-lg.j in 1 1 3j ^tL I S Jal j i~l 1 ill 

' d i *k*tl (J-^J '^'11 p j ^ ^ uaHJLj 4_u_La.ll — ll— iJL-*- "1 1 nU oJUfc pSC-- >l j " -*-Vl ^\ i n| _j|j 

4J2J_>___ _1 -aj "1 1 ii^l I mIt _)-£> _jlj i(__^lj__!l 1 1 j 2_— I *lj— ) j 1 1^- 1 1 Jl-U-.— II ^-.JL-Cj i4_i J_j 2_J]J 
jjuuaj V _— J->- ^l__s-^?l ^Ij-ir "1 1 11^? i4-»Jj i"ill I gj « 1 ^->J (jr^' iiJ-J^II ' < j 15 a (jt^ 1 p ^ 

4jI 'til 4 J j aAll ^Jj-i^Mj 4jj^>JI ^1_Lo j_^3jj 3jjj_ii> ^Ir JljJ mi'II (jrli-a (j n J lj t^j^JI jj^- L^'j-^' 

4_cjJj! (j-o i>jjij^>o ^\_Ls a ij^J 'J laJl <jr-3 I J 3j a> j (JlijuStj! 4 j olr (J^ (jj-*^ (Ji 3^tJ 

JLjJLjj ^ jr i_Lij ^jP-Ilj t LSL>- 1 (j-a Uj tssc- pj^Ll La ^1 Jlj| {_yA I it ia 1 ^j^il -3 1. tjl£"tl d UmaI >, t I 
. 4 '1 1 nil j (jlj-SJ! j-ifej ' / 1 <a Li V jJI (j-Util LiLIi Jijj Laj ^?l 1 UjjUOJ '^-^ 
^^ik (jljL^XI ljufc ^ISLs-^/l Jal j i" 1 nl rl j 2 fl II 4jvljJi (jy^II * (j-a (jjj 

^1 *l JlILaVI Ly S jo^J Luljjj tjj^3 ^ ^!^ Jk-C I j^j i«L-aLc (Jjj^al ^1 4_l^S_oJI ^jj_aJI j Cj Lxj j^>J I 

|»JL£. ^1 J-3»J^ 4jjLLaJI jjLSjJI 4_gjvlj-a ft flJLaJI i_alitj tjLa i^jj^l 4_p-Lj {ysj 

£yi {yd fljlia ^1 4_2_j_S_^>J I Jij; » 1 La-ijj iCliljJ 1 all a j j I <=t j Cj ui II (Jj_i^>^/I 4laLj>"l 
j j a t<Lj-S-flJI d S jj La j (j 1 1 ^jVt :( Y ^(jJjJI J_<vjw| jjJL^jJI <Jj-2-j I a a" . t_ il j t n^/ 1 

Ijj_lI i^_a_»JI < j ' Jl^Lo-I pJ (j-A^o aj 2 < ui f^ya J Aflj ^Jl 4 " » j JaJ (_Loa_iJ i 1 La si a < Jl ill 

4_j£.LaILv^?l ' 9j>IaJlj J 1 / - j fl iLoLUI 4_ajl_LaJI Lai ■ I Jj 1 a C J_»J La J Ljj 1 ^> C CliLclj-j-i> 
njLa^?lj JLg^Jlj O^jJI ^1 LtjL ua-J ^LbtJ ^jJI 4_cljLil ^_Lcj (j^Jlj i4_j_2^JL 4_La_Lj»J,! 

, 1 3 jj La 1 1 oJUk 4_i a 1 n" ^? Lo^a 
(JLsc-a 4 j Cj-ujJ 4_ujjLa SjUJuC CjLljjIjJ 3j_jj>-^I 4j}Ll!! j! LflJtJI '"'J g-La Jl^Jj 

Cm 1 a 1 n" Lg iCjlj-ajJJ>l (j-a jujulII LgJL>>^ > 2 c j t4_j^ in 1 II Cj1_u_>JI (_L>-jljJIj ^^j-L-sJI 1 iLaJI 

jtj CjI 1 nlj jJI (jjaJ ' oij-isjj JL^j i^j-j>-I L1_jj>-! 4_ptIajjjJLj LLp^l ,_^a_»JL CjI 1 nljjJI i>JUfc 
4_2jj ^j^- fT_jJ-3* ■Aj^*— ° _^>-^l * 'II 'Lr J '— d i g J '"^J^ ' Ci a 1 11 "I 4^j^>- (_£jLL3 
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Wai]£^\ 35 iljnll 2 iinll "tflg m0 «JJltlJI DP^II KD M 

ojufe pt^« a ^1 j-I! h_5j_lL2JLI! j^Liil tjL^ La^ iOjL^ 4 La ^ j j I 23 II j * " II 

(_3}LLj>*I ^Lc (J^v mi ) ' Us-^jl*^ iCjIjJ-LIIj CjI i nlj jJI oJUfc "J J >• t4j JLa- "i i u U (JjI i njJI 
JJj_*_i-3 i^jjLaJI <_uL>JI La I iSjo*. (- If (3i>^ (J^ (J^'AJ tl^ J C J "'N J t^TLJJ (j^-J *lj^l 

JjjJI ^ <>ujjjL2JI t>j 4-ja-l uaJLl J 3^="^' ^jjL*-/ij i^jjJLiJI 4 ninl> ^ L-3>I_L>^I ^1 liilj 
(j-o £-^>j <jr^' (Jj J -^ ' ^j»-<Cl>>U Jul i nil pj^tl aI taJ (j ii £ «J ^jjjLSJI ^1 lj LaJ i4_illL>J,l 

(Ji^JLjJI 4_jvLI (J-itil i ii 4j J 2 «Jlj ^ j -t j SJI (^Ltil (_ il i ii ^If 4j >j flJI 4jj_j>JI ^jl mi 
'S >(jj\jtX\ ojlgJ ljLp£.l pj^" JjjJI i_3 }L>- j^^L. ^Jl i^i U ^1 Jjj-£>jjU iCjLUjsJI 

4_j_t^a_je_ilJI (JIjj^^/I JlcI a-iflj 1 < y^j i ^ ^. iCj>\ ij -a-lt 4_ujjL2JI CjI i alj jJI <j-a JUJljlII ^jl 

tjj^-j uil\ t_uL>JI (jylc Lfrj-fl ^7^-<2 ^ i ii i~ i lit I 4jjjb 4_j3j_*-a j| t(- 1 1 iiitl CjLuL^ 6j i n^?l ^ISLs^lj 
La (j-a-i^ 4_j_a}<L-u^Mj 4_uj-_*JI (JjjJI L^> j i4_i_a 4joLa ^jj-iLaJI J a "i i uj cij-p*. 

£j-a^ Human Genome lSj-^I f>4^JI ^ Ji-jiil J 0 u 3 
^^tii ^ Human Genes ^^AJI oLLlaJI i\ j^X\ JLu^Vl 
Gene therapy u L» ^M-cj u>jj 3_jjIjj 3_^jLiiii j (jri^ 

4_lc mi a 3_i_ulj.i (_p3jj>JI (Jjj3 j ... i_dJj ^1 La j 1 j^l^ ^^jtjiitj Jl <f I j Cloning ^1 . » i" . u | j 

4_j_lL3 (JLa_£.l L^-aiaJ«_a Cj^Ls-JLlII ojufc ^jl Cj_p^ J iSJljw ^ If Cj^L>-Jl1II e>lut (j-a JLj>-Ij ^ 
J i ii Te-i (_^ul i ii U ^Li>.| ^If i_3j_»_jJIj i^aLc (J£LiIi_i <J j liaJI (JLa-C^/l A j ^jjj * 4^j_»_a t_i^j 
jjjj S3 LiLIj ( j^a jLi_uji_i_Ljj C^p- t(JI aX. VI LiUj 4_i£. jj-iIiaj Sj-JuLXI 1 q^lLuaJ LiUjj i (jr ajVI 

.Aj^iiJI diLu^JI ^ J^jiDJI ^ISl^f 

(j^jJI / -jl flSUI t_i s^ljJI (j-a 4 !_ujLa_«j 1 a I »"j La-tl«J i JaJI (j\ ? 1 j SaII J a >■ j ^ 

^ Liilj 4Jjfj iLiLIju 4^aVI O-aiif 3jl A<tl 4^j J| 4j ^jLa i«Li pjLi <j^a JU ^? 

.( V ^Sj_jJl^ 4 M H 1 1 J l—lLSUI 

jjbj i^-jl Mill I j ta a >■ (_y^-J (jt-^I (j no ~>iil CjLjjj uaJI (j- 0 J-*- 1 ,j II ' la a> ^jl 4_tis^ 4^>>j^j 
i^-^ll ju>>| 4jjijLv>sj La-tLuj 1 a I «" < cLaJI ^jl^ Lal^ S A ^ (2)-iJ-II ' ta aa> J-*-) Lj_La ^^LJI ' i ^ 2 1 , 1 
V La 

.4_uUSLII ^jjuill ^ i . * la 1 1 tjl^ ( ^ «s-^li 34* S-^'j-" 
^j-a-iia (Ji»JLS 4-txLaJI liliLej^l jJilj_a » 1 mi s\ j i 4-Lbe-iJ I (JLaX, VI ^jLi 4j_j_uJ! OjS^ j_iJL>J| ^j-aj 

■j '^>« [| I juk 4_aJL»3 4_ui3_9 4 j i nL-u^?l 3j_i^jJI (Jj i<_iJoJI joJUjJ ^jI aSJI (_p3j_aJI 
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o)^\^ 9 y\(^:^\ayb\ 

4J_>^lj t3jb! jSLII j S^Li^lj <_jjlUIj vj-^y 

(j-u »1 j ii nil JlIc m£jI JlJLII 4 j r jj mi a 

1 uoju ' aiau Sj (jl (jSLa-ij k_jjjvjJ! ^Ir Lg-La J-^I i—iJoJ! j ^If I j "tV \ i_dJi jJI 

4_JJI (Jj-il La» (j-tse.*JejuaJI ^^fl -AjJJ ^ '«IjjIJl3 4UI jl_t£. Lj» ^JLajJlI! (jLuj -ijj : Lj-La 

.( ,v ) ((LiJ^i 1 -jj'^ ^SLi (<sJ La (^jJLj (j-uLi V» : ''■ ,Y -' «*LA^u 4J JL)-jl 

£j_a^»J,l ^ *L>. i( u 'i_J3^^iJ V (_jjlLJ! j 4^Li^I ^1 j j mi" ^jljdJ! 3J <j! ^L^JLiJI jjj a.>. 
(jSU i<L)Ldj ^jli jJj m£jIjljJI :^1_L2J! i— al ni^ *L>*j 1^ "-^ jljJ! <. . -a-" 1 njj» (_£jj-iU 

jj,! »1 n Mill (<jlc I jl» I^jJLlJ! ^La^/I (Jj-2j i_dJj (jr^J '''-^J Jl 'O^dL^' dP* Lr^ ^ ^ LJ ^'J 
(J <-•»-»■ ) 4j| p U < Laj j-A La . (_^j!jLlI! m£| . 4_La (joSL) JL9j» :4_la_u (j-il (JjjSjj / ,A ) «C-<_l>*j 

«£>j_l*j V mill I «.L2j 4j 

0 *>J,I «. 4_ib!j£LI! j_a j! i«L_Lj(_3l_jiJ! (jA*j j ( Y ")<LLLL>JI » j ^j^. AjJ 
J^juj ...» jjj La i_dJi j«_ikil-ie3l <- 1 j 1 uj J ((Jji^a! ^IS^ [^jljilJ! ^l] uii" 

1 ^j^jjSL) 1 (J)jj J kT' 1 1 J 1 11 ) V jJ I . . < 1 1 1 n">» I 0 i I (JJ « j 1 11 * V Jjk (j_a 4jL>J I 

JljJI t-iJjJ ' flj 1 gJI ^j-a j-j-jSU! J <4jLge l^JI jiuu (j^. ^j-a JL^J l ( Yr ) ((^j^l^jJLl p j 'J ^Irj 
4 Ac 4_LI! ^1 1^ (jj-^l o' (Jt!^^ <jt^' (j^ 3 Lc jj ) uaja tjj^J J-^ 4_j L_> OjJlj>J! (jj _lL3j_2J I Jij Jl^j 

La^a jii^l «U>-Li^! ^If (JjiJ diljLj^ mi" II j^j'^' 1 j ifel lafl :Qajl_2J! (^jljijJ! jl 1 . . U~ 1 1 Lai 

a, ) se " ujj j«Jj «Lj>>Li^! ^Ir (Jj-J (jr^' «(3-><J!» 4 a I *s se_j l^I Cm ->>■ " 'J ^j^l ^ I c (JjiJ 

J i ii 'vJI ,_^>" ^j^CjJ (jylii! iCjLajj m"i tl p ta » a i_ijj>wjJ! LtflJ (jr IiJ!j L^_iLi La jl /t_i^e_)/ 4 aK 
a 1 jjl^ uaj «j0 i ii 4-^a^l i u ^£ ^><1\)) 3jl_i£. dlli <j-aj ulaAj^J I J 4jLcjJL 
jl La jVI 3j-1j>J 4_ujjjV| S-iilLJj^lj ^ Yi )(jl La jVI <$ya^ ^_ r X\-*l\ (J^c s i\ LiUju jltJu ^1 

,( Yo )Lkj_ulj i4 j i nL_u^?l AjLj^j 

^M^JIj tijljol! c^?U. 

oS^j 1 i 1 1 ii (jjS>-i J-9 jJ! (Jl a (jJaJ^I 4J»1 i ii a ^ Ir 4_ujjj^I CjIju^ m"iII ^jiaa ) C<xaJ 

(Jjj^ 4JLu ^If LiJJjl (Jj- 1 tl>^ J- 1 ^-*^! (jr^ (J-alj-sJ! Cjjj^I La^ . '' Y " 1 -'i_)Li^a jl ^^Jj a J^^* 

^ Laf (( YA ^ljjU LL j^i 4 jlmlnJI (j^l j-a>U L^>j^t3 SjL^elll diL^jJI Ca^i jJ* LiiljSj l ( YV ) t j3^ 
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cjLIljsJI fj^ajxjsi ^1 jjJ! (j-u-c-ljJI fj\c i ntl 4_uj_*JI 5£LLqJLI Cj-t^j-^ > aa 4_uj_*JI tj\ jJLI! 

.( r, )<Llc ^LlLa^l jf ^jljiiU tjL.oj^! jLlo^I tjs Sj-ij-^l ^>^J Ijoj^j 
.( VY ' L) iaj^X! tjjlj £jLAll (jjj : 6^j j-^'j- 5 ^1 £^-^1$ SljIjJ,! 4j_ujLc* . .j.UU V 

j! 4je uaJI ij-a^/l (3-° *^ L-JjiL* Sljl J oil ^LkJ^a < <j .t-.tl (jj£Li (jl — ^ 

Lo^ i4_«lcj 

j j * i. iVi 4_La jftlx < j<iJj < i ■ laJ (j-a» :OjJl_>JI 4 j If (J-SJ i^ Ti ^ r I J S-aJl jtt-la » a LlUj ^ If 
dll S-4 j II (j-a 4_L_tiaJI CliljLj>.VI C.J.*— >• l_i£La_« j_aVI I JLifc I ttA-^ ( ^>^ ^ L)^J ° «(J^LiIo 

dDi ^ 4_*}L: oLuaUJIj 4o^kJ| 
i4JLx_u_)j 4" I j i iij L>»l_i_a ^^Lcj SljIjUa < ^ Ja II 4_i a^Luji Lo ^j_j^>-i (jl — T 

1 j « pj (jPJI 4 j<iUII JLclj^JI (j^. ^>_itj V i4 Lgj,l (Jj_<-i>^ LS.3 1 jja (jyjjaJI J-«-»-II UJ^J D' — 
jLJLjJ.1 [ c-u j kt l ^f] jjLj^ Ijl Vl» Jp! jJI j-^_JI ^ Jjj i c-JaJ I 4_L^a ^ 5 .;,^t l Jjbf 

4_ifiLc ^Ic i alia -ij-jJ! jf j^>JI ^ (>l>. lil :^Vl ^ JL^j» :»_ijL^II ^ dL>- U-^ 

.4^4X1 Jj-i-^l oLi!LSe-« Jj-jJI jl j-^>>-!l SjlA (2r^>Jl-3 «' *J «4jjJI 

4-seJxa-^ 4j1_Cj 4^al_c 4_A_i^jj jl 1 (j -^jj 1 1 ^^Lc jjk < 'j ilaJI J -t^ ^ If tLtcLiJI tjij^-i ^jl — 1 
■ ><-•» 3 IjLa 4JL0-C 4 iiijL»aj ^jLiTuJI 4J 4_L>^I (j-a ^jJI i. . 1 1 nil jjk ljufcj i4-Cj^ i"i a 

. ( iY ) ^jl gJI ^jjl LiJUjiJ jJaB LiLIj jl 3^ g ui j\ L»-JJ 4j>-^Lc ' . 'J.'^*^ 

^jJI j_4 4jV i^jlj-lJIj 4 >Jl stiLj L. <-£ jlalJ o- 1 ^^ 1 (3*^1 i_xj>-L_t^ t^^isJi^Xt - V 

jLLkll jjJI ^ *U> l ( iV )4j ^Ijlafj sU^Lla tjVj i£-M_*J! Liilj (jj^' ^jb^l J-^^eJ-u-u 

*L>> 1 o*? ( ^ i-^Stl t_4^ej (JL^ t^j^l j 1 n tl (j^ 3 <^liLa (jylo-- 4^j3j iL«_jLj JU^3 J-l^u)) 

^yJaJ I JaaII 4o.LjI 

Jl-i_*U (3^3 '(J^J j-^ *^ <3 ;> " 'lA^- 3 - ^L«JL>-I (ji^l Ij-A (Jj^sIj i^^L«JI jjjl j-^ljJb 3 ^ "*• ""' 
pi Lo-ibJL^f iJiiiej jlji i(>_lj>JI ^ tji^l Jj_ua^tJ VI ^-M-tJI ^'^j M_3 i4j 4JLJI l1LlU_1i 

. ' ' ' * J 1 tali 1 1_3 ^1 



II 
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jtiLa_t^m_i (_ 3 _a ujjj at] I 1 j *<•* tjj-il SJI ^jr^ ^ j k> 1 1 J a * tl 4_^>*LI Jaj^ mi I alj geJ Vj 

i4 i^U 4Jjlj^a_) 4J 1 '^^J a J ^LfcJ^a ( ujioJI (jj^SLi t—cje-L^ i^ iV ^ <ifl '1 uaJI 4_)Li*JI (Jj-i ^^jjLoJ! 

•tl^ll 4Jj!j^a ^_j|jj3 liilj (JT l£. CjJj J--9j ?( iA )^ jUtl J_a_*U sQjjIj—a *l_3f 4_c j/j ui a 3 s&J ua ^ 

jl j_4l>JLi (_^j!jGJ! j_L<»^ i4_^jJ1IJ!j 4 Ij mi jJLi (JaAJI «l>*LL 3^ * " m La Lai ) oLjJL*JI (jjjLsj 

m^-JI -S_j-*_J-3 i£-Lo-l 4-L-t-ij3 I (j-LlljJaJI 4_Jjl_uJ j«J La_« I 1 j 9 iSjjjj-jJaJ VI SljJJ <>jj-C ' fl-tfu.^ £_La 

,3»5V\ xmS) o»Wj\ f \i>'\ : ^\/)\ cJW>\ 

ijjI jJitl JU>- OjlL) (jP-II 4_l!LjJL>JI j 4 J*'Tj 2 ^ J ua "II (j-a j—oSLII i_lLJ j ^Ir (Jj JL9j J 0 'J 4 La 

JlC Jl9 j t(j ..A'tl (jjj La ^If *ljiIl£.VI j| Jl 2 1 1 C^uojj>- (jPJI CjJjL^VIj CjLVI ^-4^" i-dJj 
Jal a_>JI 4jjjj_u3 Jlju t(j 11 a ->JI CjLjj ai uaJI I gjlj >■] jl (jaLfllJI ^Ir <J U-.gl 1 1 [ jj_jjj_ l ^>^| 
1 JujlII 3- > "J 'LiJI 3- > " (jl 4_i3 j^lLx.) ^^jVI J 1 n->- ^Ir 4 UmaI t t I ^jtj jo_luI L«£j i^jJI ^Ir 
.f 01 ) cL) 4JJI (_^>> (j 1 «" t J 1 n->JI t_>J>"L-i3 jj-a f_^>- p 1 n^l ljuk ^If (_^Jl»jJI ^1-^ 

JLv£.V ^_uf LiLIjd^ njl 1 ujVI jll^ j^ic JiLijsJI L^j (<uj L ^l\ JjL^jJI mJjl>.J (_JaJI Uj 

i J 1 11 'aJI Ijuti ^Ir <QajjL>J,l 3jj j uaJ Liltjj i4ILojj>- La-jj~ 1 u a (^yjajVI J 1 n->- (Ji^JLlJI <_<IaJI 
ij in >JI ^Ll 3 Us "ail jj I lilJj £ya ^JL^JI a|j La -1 jLJS-t jJb ^1 Liitj jj (j^Ls- 

.(jiaj^ll tjilj ^jLiiJI (jil Sjj^JlII Jaj^ in 1 1 i_lL!j j_jiait£j 
^j-a »1 m"i 1 ui (Ji^JLjJI IjLA Q^Ljj i^^jVI J 1 n -^-1 (j-ul 1 n U (JiS[ 1I1I JL>-I ^^^JLljsJI (_L>>.JLltl 
tjL£ 4-aj^>JI tfjub Jlj-^s-l o-« 2_j_a_ifcf Jif Ji^jOJI ^1 4o>L>JI OjL£ Ui£La i4jsj-j>JI i>j_ifc (_L^>f 

.JSVl (jJLl 4jvLVI J-tij ^^.^IxJIj i^-UI (<^>JI 
:^j^jLoJI i_aL>JI 

ifiuji^dl 47i\U{\ a_jL*j»JI f Jlj-0 (J}L>* £_ya {j\ 1 11 tVt p 1 11 ->J 4jLv>>JI 4jUi^ gJI L«^ QjjLltl J flS[ ' 
oJUfej ij^a-IL>ii,l (j^J i^-flll L)l-2->- d J 3 il i^ oY ^ p 1 11 *>JL LaiLa-a ^jm\ i nl,l j^j_3c_i ^La 

Cj1_3j 1 <aj J i^> ^ 1 n ->JI o ">- ^jJI JlJIaj Lajlj 'J-i - *-^' j a ^Ir ^JJ 2 a ^ J c 4jLo^>JI 

^j^Lc^l Lj-Jk: (_^taj (_yjil (jj 2^>»il j>jl ^ 1 n t 4-^a^t 1 u (j-^^ Jljuj • ^° v ^ 4 , „ A 1 ^j^.^- ,", II 
4_ii)U3VI (>a 4_LaL\JI 3jUI J* Liltjl^j !4_La 3A!L!lII 3jUI Js> tiJJjj ^^^L^oj^l 3>1j>J (jrlLiJI 
4_l£LLjV! ^-a Sj mi f intl 3jUI ^ LiJUji^j t 3 j MiL-u^l AjL^s-j (jL.ojVI 3j 2 >J 4_ujjjVl 

4_JjjJI oLlILcjVI j ClI JukLtll ^iti OJL^f Jl£j t 4 j inl j mil j 4_uJiII 3j ^ * IT ^J^' 
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( J7 jJI 4_ujj| all CjI i nlj jJI o, lu « Sj C r n I" 1 J-5j3 it? J i ii ' Sja^lLl tjl i ii t^l Jp* (j^- 

j_u_*J V < ^ T p" ' '-•»**' N (jr'^^'J '^L*-^ t^*- 1 I 2 >■ 4jJL£. 1 -j i >. « . '<A iiilJi oJjLu 

i<-ttl uiil tJr C^ ut 1 1 j fc»<tl j^flLlj ljuij i«L4Jj_j>- 4-1 ^-j)^ ("it I jl ijLjS-j_lVI fjjuilj flJI (J^jl flll 

. C 0 " 1 ) J_aa3j lLsJ^ (~i < 4-1 1 (-Vitl 4j ( 4 '^>^J 43jl£. j^liiJIj 

^\ U&&\<$>\ : CS&\ 

JlJLII pt^«t «J a i A a (JJ _u_^JI (_)^ae flJI tjj^ ^— * LJLc. 
(_p3lj_a^l f^yC i A g»$[ 1 1 . i s\ ^ ,", " t I jJ^JLjJI (Jj-o 4jj_iii_iJI CjLLljsJI 
4_uIjj_II ol A LaJI f\£. ' a ulSUI (JLa-clj i4_*J9j-lilj Sjij^vjJll 4_uljjJI 
<_<_l1^3 4_3j_»^aj i^ 0V ^ Jinilt < _ r 3tj^aJI i ii -a-"itl CliLjLiJ (j^-LsJIj 4 j i iii*>JI Lj^L>JI 
oJUfc ^s£^>- ( JJ _u_>JI f^yasc flJI J I j b '.(_ 1 1 n i tl iJIiLljIj j<luIj^>JI CjLljI CjLiLsl! 4_uIjjJI 4 a ua Jl 
(jj _Llj>JI AtK 4_jLc (j^j-LjsJI (_>^se aJI ^W^'j • W 'L-aJ^JLa 4Jij£L! Cj}L>-Jl1!I 

t^Si LiltjlSj '' ^jtA>j~,tl jJLcj (j-LaLltl Ji_a£.j ' " '3_flJtL>JLI 4_ujJ,l >J fl ♦ tl s.lj-a-1 

i_2u!u£LII J->-flJ i^jJI '4 ■ I 4 ,>» j ■ tl jl ^j-LLjsJI ^If ly i ^ j se lIi ~ 1 1 t^j^sa flJI Cj^?L>> 

.(jA-ijsJI (j-a (j a I sej 1 1 ^1 (jJ_j-i^l jJL>j Jl^ ^jyJ-tt i^Luljj (_p3lj^al_i (j-LL>JI SjL^sJ (JLiIL>.l 

^LajI (J^l [ja (j\£ijV\ It ^jVitl (j^i-a- litl JaljJLiI/l (^jlc 4_uj_»JI JljjJI j_JSs (j-a j_lj$UI tljj-^" 

(^^pjj ^? «La_jjj jl i4_lujjj «La_uj J^jsc^a ^_Lj-i5L3 IjI it\ < uj p j*^ I '^'j3^' ■ ' ^ *t S^aj^UI ^IjaJI 

^^C. i tuiuSli! 4-lLi^JI (_j^>4^tAJI s-tj^l 1 j-a ^Ij^JI <_JLLa L^Lfel jl 4jolaj>J,l Jaj" in" JlS^ '.( oA ) ^tjj-tl 

Jl^9 iL^J ^LaL>> j| L^_i 1 il a cUjIjj Lislj-al (_^j>o 4j1_uj>" OjI^ lit La-^ (j 1 -^ ^j^ltl 4_uljjJI <GlaJj 
(Jj^ >— lljii ii J[_aIaJ JlS (jyltl 4jL-^^I OjJlS (jj i n" L^J Lit^L>- jl ii>JL»J (j-a i>^j| ^1 1 jl-^'J 

Jl9j ^Lila^?l j| ^Ij3il JloC *tj^"l (j^x-AJI 4j5e_uj ^If *Lli 4jjIaj>JLl 0 jub J>SHt '. C° J L^J c_)L <3J jjl 

4^ mi jl d J ^ jtA>jtl cL^jsJI ( i UaJ JL^9 I j . .. A < cLaj^WLi Lilt Jl£j i^Joinie-alJ (_JaL>iJI (j-a ' .lt-.ll ^jjSLi 
(j^i-a- iitl ^jLi ^ylc *LLl^ i4_uIjjJI sLUlajLs- 4_3jj(_a tij\ji JLac t—JLLs jl d fl-tloftll t—JLla (j-a (j^-«Qtt 

.dJJi ^ ^Ula^l jf jJlslJ! t_o>L^> ^a jSLlJI *Ij^J SjjIjJI jf 3^j-iiJI JJLxl^ 4J 

j<sJ (_ijjJI t J SaJI ^tf JljIjJI Jaj-ifiiJI lj) a ' "J i4_ujJLI >j qaJJ «J A g Ij 1 1 Jaj)^ i"itl »l j 2 flJI (_>"jJ 

: «. IjT 4j^Lj ^ \c 4J_a-i5 lj flilo» Ij i L,-Lt>" LLaj-iI/ 4jij^j>o j I 4i>-LiLi Li 
(jr iXLla (3^lj lil VI JLltJI ^yi^. JlSIJJI Jaj_<ii]L) jii-Vl j»Ji£. Jj^>V| (jf ^ylc t^'jj^^a-^itl - f 
lLhj_iIu (j-* ^ a)) : (0 t '"J 4JLI I ijJluz A Ij At i^aLiw (J^J 4-1 Jl^^/I «L>*L)I «.L>> jl ■ ' A « tl 

. ''J-J- 1 (jr^ tj^J-" JtHJ ' aim (J-^-i V» Liia-il d 1 J * 1 J ^ ' (((JIaLi j g£ 4itl i_iLl^ (j-ujJ 
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jt i J nttl (j • a " 2 a C^aJL>. lil V! iaAJuLc. 4_lLl^J! Jajj-jJLi Jl>.VI Jj^VI :( J 4JL)LL>JI - t_l 
( 0 J «pjt^j ,~, ^ylc jj ^1 1 ii U » : p I < nj 4 jlr 411! ^ 1 <,-> 4Jj-9 (jUa^a fC^i-iJ ij '(Jj-J.1 4_*_La ( jr 3 Jjj 

.i_dJj / , .>»A" 1 j AjA-»."t 4jjuj_iI/ Ljj 4JUI (Jj-il (jP-M d -»■ 1 1 ^> 1 1 j|j 

VI j^jlI! j^Lkjj jlS*]| (jic juljJI Ja jJull jM-Ia_u : ^>^ il^' _ £ 

. £j_ljJI j^fl 4 t i < n Jajj_ilu Lj-La ■ <J -»-jj tl CjjjL>-^?Ll I feic ,J a»J 1 a ' 1 . 1 

Cxjjv i(jj^>-V! (j-u!jJ! (j-u i_a!yLL>-! -sj-^*j (j-a (<u=-j-!l ^1* 'fj-^ 5 * ch 1 ' i5'j * j" 1 '-^^ 

lLsj in 1 1 ^ ;e_uaJ Jajl uaJI (j-5LJ 'JJ fl— a— >*11 l£'j "J I 4Jl uA,\ (_j-3 4J-il_i->JI (^Ij jl ~ i ta " ) 

,0v LSL^jI j A* tl (jr «iil2X 4l2ial j ^ jjfc (jr L^J! 

4_ujJJ Sj 2 *ll (J-^*^ £j uill (^j-Ll^J! q^sc all Jaj mi J_c (jSLa.) (_?! f 

oJufc (j i eaj 2 a Jj^ljj La-4 I jk»jj**' "»l ' ' 2jJI (j,lf SjljIjJI 4_lL*_>JI Jajj i"ill j-a ^Ijj-^ SjJLcj 

S 1 j Atl sej -> | jj_A_*JI 

U_j£ -1 ^a Atl ^y&j SJj^l j i^j-AJ! ^ 4_aUJ! j_c.Ij.aJI j <Jj_-oVl £_p3 c_-5ej e£±Ji (jc 4_iL*!yU 

• ia.2a.ll e>J & j^a jjic. (J_d (jLu I i__Ltjj . d alL>Jtl jl J fl« tl /- < lau 2 1 <J Aail jt I lLsjj i'iII jj-a ijjjic 

i 

j-jj^? SljJ^I ^Sljj)) 'jj j II CjjJusJI (_y£ -ijjj '^ v -' "p felj 'j^^^'j *La£V! pCAUit 
LlLLs ^Ir Ci'i \ |»j-iil^ j»l 4 if 4JLI! (jr^sj j a c J-^J '^ A ^ «•• I fljjjJila, L^lLa >-j L^-j-iol^Jj 

^ If 1_£j-£>j^>J « r I Vl » -i ^ISLlI! t_i!_4j| cjjjL>>^! j^aljj^j t4 2A1I <-Jl£ ojjJi^. 1 a ^ u. < >» <lt 
jjt, ^ISLlLI JjVl ' ua-2JL I -1 j a Atl j t jj_Jj_ J ^>Vl jlc jlaa dilj ^1 4_aL^! ij-aVl I jut jLlIc.1 

\j A a j^jJjJ! Jmillj \((J^ul_uJ! (j^jiij ^ISllI! 4_aSl^)) t^^yxtol iju H (Jj A < 0 J (J^uLuJ! 

j-j-rv (_£jJi]| (jjajj^!)) :CjjJlj»iJ! ( Jr 3 Jjj 1 a £ jol 1 11U ( Jr 5 Sj_2J! ^JUa (j-aj 3«. jLlLcI fjfja Luajl 

(^If (Jj LljIjj a Cj_u! Ijl (^Ijj-J! (_^aJe all fl i( vl ) « i_kj_»_jJaJ I (j-ajil (j^a 4JJI (^1 t_o»-lj 

(jL^ jJj^>.| 4^j>- (j-aj ij».iL2JI (J 1 n itl ( Jr 3 t_i-L.til jj flla (JLa^>>l (j^. N '^"^ i3«.La£LII lLsj-iI/ i !^j A , „ 
(j-Ls-jjJI JL>-I (^ 4.1c (jlxXI J-J-C- (— u-tJI Jj^>-J iS^J ^-jl Mill "L^-J ^1 J>J' J-ac- <jr^ < -r t ^ Jt -^ jW^i 
p 1 1 nj 4 jlf 4JJI (_ y it<3 4jI (_£jj 1 2 3 i^ VY ^ j3J-a->J! J-aL^ (jLa-iia j-a JLajtJI j» 1 3 1 ills ( jr 5 1 1 1 1 n 

iL^Lb! (^1 Lbjj_3 i^Lt^Lu) Lx_j^j 1 uiSIj jjlj 4 jlf olio Lais tjl A a ( ^ ) _ < 3 3lj_al ^jj3 
t^jjj ( vi ) . .. Atl (_ylc (jLJj jjfej» :4Jj2_i cjjjL>JI ^If (^yjl «J-uaJI (jlf j ^ vv ^ ^If ^" 1 11 1 j :(Jl_9j 
tjJLa iV :<JLa ^pj A ^ e£JLj I 1 j ~ -t Lc I (Ja : j -t c 4J (Jl A a -pj A ^ j-*j i3lj_al (j-a ^j}3 ^L^j (jl» 
(JjI mijJI (^1 *j_3eJJLi 4_tiij_>3 ' 2 L jl (^ 3j-^ 0-° ^1 ' & (j 11 jl*^ ^ Vo ^ « L*j^lj>. p3 I j ^ I e i a 

.(^yJ-pJI (j^i-a- Atl (^1 «.jj5till j-UJ iOj_t£.j (J-lL>oj j-jj 1^" (j-a 4^jj_m 4iuJL>J! 4_uIaJI 



116 



I 



wai]£^\ 35 iijnii 2 imii ugilnJIg iuyjiiiJI Kn « jjiull pguujl Kn djiill 

^ISLlI! JlJLc ^LuV ^ jr jj_>J! (j^ae flJl Jaj lu 4_2_3lj_a JL^Ljj J)j in La ^ I e 1 m j uG 

Jl^I (_^je aJI jjl jJ j«£L>iJ! La j]^-! ^ v "^ i *-^ s *W! lt-'^^'J t jl2j>JI I jla ^ ■ >» " 2 t <GJLalj ^ 

«UI flli 'I ( Jail JlSjj 4J (_LaL>> 4jI jl S(j-U-ujj_*JI JU>-I £_<bjJLa j| (_L^>L>. (jr^'jj O^H 0 AJ~?*J 

5 axaj ^ji.! JLUjl (. . 1 1. -^-i LiLIij i( vv ) 4_u!jjJ! j>u!j_aJ! <_ .mtj lj_&j - 4_JLJ! JLlj^I 

1 j 3) « ' j_£jj>*! Cj!jLlH£.Lj /-xxlL>. ( jr i_i_i^> j! niv / -JLjjuaJ 1 g-2l»J (. i iii -^jj i4-Lre-Ti-a j| 3jljL-u 

(JJijj J-^^l La^-La (J^ jJ Lv^3 4_l!Lc 4 j i gjb SjiJJusJI (JLjv^I (J I S"*tVI JLaJb^l — I 

i^l jjJ! IjUfc lLJj3 i_iJUj 4JL>JI oJUfc ^ 'j-2"T ^Ijj- 1 ^ 3' a -Sj^Jl J-l IjrA^ 4 i mill oJUfc 
Jli£. (_^j!jLlI! <Ul 1 11 a Ojvjjs- 1 a*S nj^-^JJ LjLiLa (j-laJI tjL? lil 4 jlr ^ljL9^M ^j^cj JL9 j 

(J£U LdLub ^j! 1 i^»j n_^j_SJ! Jinilt ^jLiJ! i_a j iVt c Ojj <jr^' 3Jj^U Ij lajj ■ < 1 j 2 all 

IS^jjCo (^J)^ t^LtJ (JUa i(_p3lj_a^?! (j-a 4_l!L>. 4J}L>. <j^a «^jti" , „ i jj*T LflJjJa La^-La 

. ( \ X • /^L.aU!)^*^ <U\ ^4 

c-jJuJ! j! a^L)?! ^jIjl^J! ^ J^sVl j! j_a jl^i <( VA ) 4_^L)/! ^!j>J! V 

tjL^ !j| ' "j^* iM— t^Ls- ^psji.! I- 5 ! I 1 -*-* '^J-ta^AJ O-^J Lr-^ (jt^- -iLa-j_c^L 

jtj_i_aj jjLa (j-L! f 1 j 2 a II 4" j ,", a i ailLa. I (_£jJI (-JjLs^/l ^Ijj tj! Oj-^i j-iJL->iJI 

i4_uljjJI (_p=lj a^?l (Jl 2 " 'I 4 i ulI I j j 3 ^-^"j" ^jPil 4 -a- *v t^l jojbl (j^ 3 J^-*-i tila^ i~i t j aj 

(_p3jil jl (_tjjLll ljufc (JLalLiI tjj^-i i La (^IjJ tS°J~ 0 jl ' 'J C I j £jt ui \ tjP-II Cj^LLlILs 

^yl^. '.( V ^^ J Jila ^1 jJs (. , i n Jl£.L^?I ^-1 jj ^ 4_La j-^f (J^-^LII Jnu II ^yJI (_ljLa^?l ^-1 jj ^ 
5^) 2 fl II i>JUb j_a La 4 jlr (jjJaJb (Jj i Lbjjji-a j| Lc jj^ajs i_)jL9^l ^Ijj (Jx^tJ V J-^^?l I ij' 
(_)^se all «.lj^>"l Juju J_j>.j jjl i^j^ljjil (_p3jJ,l (JLaJLiI (J 1 a ~ >• I 4 i mi (_pal A ^ il j| c^l A"j I ^2)-a 
^Ijj j_La Laf ^ A '^ LlLIj *Lu ^j-jxJLII jf 4_ibl j£LII j| 4^L^L 4_a£L^ Jl-^Ll^ l(jr i T Lj>JI 

Lr ^jj\ ^ tu^jj tiujL-Vlj iJJ^ }L («5L>o j^kj < (_>^La 4^MLI *__ijLbVI 

i4jLIj^ (j^a ^JJJ ^jj-J fpJLmj 4 jlr 4JJI ^ 1 1>-< t _ ;r jjJlj '■ AY ^ i.1,i I j * a ~ ■ joJ (_)jLa^?l ^Ijj (_>^. 

(—ijLaVI ^Ijj :^ Ai ' ^jj^ JjL^ 4jIjjJI joJLc Jj^ dilj J^j^j '^ AV ^ s- 4 ^ Ch 1 ^ ^ l ^- c ■ 

<_i_aj_*JI f^ya 4_lIL>>j ^J- 3 L^-u-flj 4-1^1 i nil tjl Jaj i~i t i u i tl i_sL»ji>l ^Ir ^LaLc (j-u-J 43lj 

i La 4JLLc L ^£s (jyjljj (_psj_a jl uljj! (j\ VI i«i_ijLi^l ^Ijj 4JL>JI ojufe J <>i flj (Jj i4_uljjJI 
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(_i!aJ! Ir (2>^J i4_Jj^l J (_^j_t^liJ I ^If (j iH 1 il 1 " cVLl i 1 fj^a i_jjl_j9^l ^| jj (jjs J* TeJ 



(j-a (j^Ij! JLml all s-JJ 3ji£.Lj3j ijj-tii ^? SjicLa^ i4_al_*JI ^j. Mill Jl£.Ij^9 ^1 jl i~ < n^?l J i ( JJ _Uj_J5ejj' I 

l_9j_i2j j! 1 1 j i^i s (j-a L>-J>J dlj-<-u (J I (J^ J-^^ <_PL»^ lP 3 ^' JLajjl JLaiv! — £ 
( j-a (jLujJ^I I JL& ^ ii n i La-ibJLj*.! (^^lc (j j La M I jufc (J-9^l (jr^. jl ijj»T <j-a La^jLa (J^ ^J>^J 

^IhW^ er 5 ' JJ-" cP 3 ^' JL^' JUi=*l oj^ (>° («A>^ (jt^- ^'jj-N ^ j*' 6j J 

lIII-La Jj JI_lj>*jJI J ua aX I jj im 1 4_i5LIj ^Ijj-ll Jul^LS a ^jfcl J1-2*. I (J-<-u LLlJ I j i_)L>iJ^M (jl 

(JLo.) ^L»JlI!j (2>SLujJ!j i—sLAc^lj ^1 ~ <>" i ii^l L$_La (J_i_uLlL!I <Li_a_&l (JA3 V i_£jj>-! -LjuoI 2 ^ 
iJj^M j ua-SJI ^^ic J^Lnil ^jj-ui-a 4jLa i^lSlill LiLIj JLiLa» t^-LLLiiJ! Jj-Aj . ..«L>*jj..JI 

jJaJj £^._<UI *j j (j- 0 ' JJ " Lt^ Ja-istlll J • • • ^'J-O^'J tl>^ 1 ' ^jJ-iJ 

( JJ JLc I i .1 j i ii Lj «^L£LjJI ui {jjs ^-jl Mil t s j i ^ a ljufc £j_c_xj2 ii_dJj Laj . ..(j-L*JI 

i^-ljjJI ^yLl ^IJlJs^M [yz 4_uljjJI ^Palj-^s^J J-aLsJI (jL^^M I £.-La J^^/ jjj^J ^? dilj 
i_)L>o^l..3 i4J Ll>- £-1 jjJI (jl£ I iLfl 1 1 jljt^«" j^jsej V ^lll Ju-aLaJ.1 lLUI] L*_La 4_*J_a ^ 

Llll J uajal (^jJI SJLu-ujJLa iji^LHI 

; 1 A ♦ i^ tl j ^j^aj.il j._lj>w^M I jljfc <^-J-J>- ij.l~ A> J (jj-IlILc. (j^- i-il-Ii (jy^ 1 i n I "i -it. I U, 

Sjjl jJI (_>^3J III ^a-a-*J i J mill (j-a jlil^^l ^1 jj-^l ^ ^rh 1 ' L$'^^ Q Jj ^ I (jLjoJ^M I ji^J 

.J^jljl 4.AJL.JI jj^lH Sj^jl (■ . l U ^yfl 

q^jl^—UI t^a-t-j (jr-'i j L - " " j (jy-j-j— ->! I t^-^-aJI (^ ^M-^JI <-jl~^-j (jt-^j 

Cj^?L_4_j^I (j a j a se—tl LiUjj t(_^aje flJI j^)- 0 (J^LioJI I li-A ^ljj.JI (j^.j^.lj.JI ^J-C Oj^>j_5 
1_^J_JJ L^a ^JbJ^lc j j to lil ^ljj~II OJiJLa i^^Jj—^l 4_pljjJI (_p3lj.-a^Lj 4_lL_^3^?l 

CjLjJl^^i/^? ^_ua-se-j j~a^?l I jl-ib (jiLJ i^ A ^^ ^jL-SJI J m ill 2.-^ljJ O^'j-^ 3 ^ Jj ua >■ ^l 

: Lg_La 3jljJl£. 

i_3^?T 4 « 1 1 ii «LuljjJI (_p3lj_-a^l jJL£. jjLso Cjjj>> ^^IjjJI l _ysjX\ d *J ilaJ (jit"" Cj Li j_!Lt^> — ) 
'(_y2lj_3 lP'J- ° ' J; "' 4 i i i ii a ■ flip i_3^?T 3j ■"■ <~ £ya J— i— al mi'i^I joj '(jt-^^JJ lP'J-^ 

.^'^^Ij^a^l J oljjLkJ! (^a jJjlII I Jl^j SlaU-^l (^SLoj ' ^J^"'" 

^IjjJI 6^- yl j »SJI ^L^i u^i ^ ^ jJI i Ly ijj>JI (j^tAJI (j^!J j^JI ^Ujj^I - Y 

( jr 3 i~ilj AU. jl>w|jJ| (^IjjJI (_pajj^| 1. 1 1 1 n"i 1 i^jLlill 4_ULLaj3 <~ 1 ( 11 j T i~il Atl — V 

(_p3jJ,l (jl I 0 $ i4J (jjl—j-lXI j j 1 ni l j 1 11 flj jJI j_aVI idiliijjil ut r 
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(_p3j_a LiU j ^Ir (JLlLftSj (_p3jJ^I I Jufe ) j i ii j\ 6 J in \ ^jjjJ! 3ja «-uaJ I ^ya i_lLt jit - 4 A I" -»■ a j /vl Ui ^ >j 
^IjjJI ^Ir 4J 4 i i i all 4jjjJU ^2j ^ZLo (jr-*L)J Lp 3 J-' a J-^J 'WjDJ' Lt^ ^ mi "HI ^ i im'v tl I kibJl 
£jl>2j 'LT^I I j-* (jr^ Sj-ii^ 4jU2j-u foe <■ i j i ujjj V (dj ChrOmOSOme uaJI ^ 4JbjiaJI 
^ ■ i^« « tlj ^ ^ ua-^JI jl_^_>J! j^Ss SJljJlJu ^1 i_kj_A_>J! _JJJ-JI jl p 2 » II fo\s 4_iislj_£.! 

^LLal j , 3 ijU-^-t I (Jjk^? d i^»^l Atl 4^j>JI (JjS (j-a (_p3j_«JJ (_LaL>JI jl (jiajj_U j_<-u »1 iV^I — 1 
L y^jX\ sLjJM J-°^l I ^ Jlxj ^1 4_aLi>l ip^J Lr LpJI £_i^jJI ^yl^. £>LL^I 4j J^eJ V (j-d 
(^^cLqivl (jr^ ^LjJaiJ <jr-4 J ?''-" (j^ra- litl <_i3*L^> £^9_aJ i£j-JI J-°^' '^J^ij £j!>^J (Jj-^l 

,( J 4_UjjLSJIj in 1 1 JlcI »2J1 4_t£. / - j *"' JLlJL<!u 

Sj allaJI 4jjjJU (. 1 1 1 n i ^Ij^l (j,^ d 2 >• '^j^Jj U ^ (_pajJll (J-aL>* £^a (J^aLsLjJI — 0 

(jj£Li_3 1 1 j * " flj 4jjjJJ 4-j>*jjJI (J^vjso pJ La ^? (jr^J 'lP^J-^ (J -0-16 - 1 ^-^L*-^ (jr^l 

(^) <_djj£ (j 11 j 1 J-Aj (j 1 1 4JLaLva (J^aLtb 4lso*j i^jl 1 g <^l I Jufc (3ie-l 1 as&>-1 Jl9 ^^^JLpJI Atl 
iLaL*JI JlcIj SJI £_a (^Llu (jylll CiLJK 1S1VI tfjub -S^-J ^1 Ij taJj 1 1 a La ^ If L-u-u utj 
^j-a ^jJLi^iJI ^j-^ - *- all L>!^ ' Sj^flU d J je-cuJI 2 >< 1 1 ^ajJL>iJ (jPil LaJ I J uil\ 

— j_aA^JLl 4_uljjJI (_p3lj_aVI (j-a (J-iiflJlII 3j_ljSLII tfJLjl (j^ 3 (*A>^ Cr^ — 3-JjJ-JI 
i^ljjJI (j^-^lj^LI ^_i^sj jl (J^Ltli J-°^l L>' tl>^-^ ^-'rh 1 ^l/ 1 ^ 3 Jr^- J-*' 

^If i— fl^ i"i" njL>Jj dil 1 n t u j_a (_^jjJa ii>Jljl^3 ^Ir p J *^Jj *" (3i>^ (j^ (_>^*_aJI Ijuk jil^s-Li 

* 

hi I jJ^ UI ^j^t^i UjiJu^J pJ La ^>A" (jt^ ^-Lil Jj_i*JI jj-a ^1 
Jaj Mill I jub ,3^1 jj J j fl A ) i_xLc,V I «ULLa L^Lu i^ V ^ oj^>-Ll (jJj— i^Ltil (j-a SLljsJI ^Ir 

' fljJoj^-ll < JLL j^a 4_aj_u i^jJI 1 2*JI ^yjualt2 a (j-LaLjJI 4^ i~i ' fljlajItJI 4_^>* 4Ja^ ~ i~i" i^jil 

'?4JLuL>j i_LtIijlJI c-JlIa ^yl^. L^yAi5 L>-L^a Jaj-AJI OJ^r^ 'CJ?-* 
JlcI jaIIj 4_t£.j^JI jjL^m (j-a 4JLa^ej JajJ>J «LaJLc jl J 7i*\ t lLs^ mi tl » I ualLfl I j^)- 0 j^-»-"tl ^jl 
4jjJajj i4_«-i>L>iJI d -»- 1 1 y\ 1 1 (JJ lc 4_aL»JI d -»■! ,^«tl i—cxLij SjLcLaj i4 1 1 iij-ll ^ tl i/»ll( 4_Ltj_t^>^l 
L«^ . d scJL^JL L tlajj-a 4_l£.jJI ^Ir ^aLa^/l i_3j_i^sj SjLclSj i^-^l i*l JlSCJ i nl I ^1 ...» "t I 
i~il A i^« 4_*_j_lL ^1 4^Lisl j e I -t ~ -*-V 1 Atl ^ If Lkj_ul_j C^p- (j-* ' IqjUl d J >■ d « j ilaj 

:£jOJL>> (j-u j_u^»jJI (2)^a-i i-dJi ^Ir '' fl^tlojlJI t—JLL 
JlS_c tjl C^lj^j olj^Vl Ly ic in.njll I , „~ (_iLi£.j 4JjjJI ^ JJulII JiIj^u 4JL» ^ - } 

* a JJLx_a j^>-l *LSJ 4 « A < 1 1 1 ^ V\j 1 1 4_^3 j»jJL) idlsjj^uj 1 u a 3jL>-l > 2c ' " J 1 1 
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(j-a (jL^ \Xj ' (_? ' I (JJfLuil (_?!** a j 2j J in tl ( jr 3 4^e_LX_t^jJ! CjL^jL*_U (j_a J g£ 

^ ^ i4 i^«tl (jl ujJ^I Ij A lLs <4j3j_sL-a (J}L». (j^a I g^j (j ^ i taJ (jl ' fljjajllll J^*. 

«U£ j gla La I jl ij^u^ (J£L»IiJ 1 -j-^tl a ^3 j3Jj Jijs i3j_u^ diLaljUlL (J^J-la 4jl-o i La 

Sj cLSJ 1 oAs i^JlXuus (J£LiIi_i 4JLcX.I 4juLLo (j£. Ji.ljljj'I jl i_<JjJLll J i " 1 I ( Jr 3 4^Lcl i _ysj^> 

j-jJIiJl jl (^yjljjJl jjl^ "tlj (^yjljjjl (j£. 1 CI UlK tl (j| l 0 J I II ^ 'j!j_L£5 JJ— 1 ^ 2 ^ 

' ^J^j'tl ( jr i-i_>JI jjs*"- flJI <Ja^ i"i (J-*-=e-l LlLIj v<U lLs ^ 2 J S >■ ^-Lj-is! «GjJ_X-l 

. JlSaJI 4_uJaIuu La- <<-> LLjwiIi 

jl (_jJlLI! 5JL*j—a ^1 J i^>j lP-^*" p-" 1- - III I Jufc 4_^1_^>J! j_ 2_fl dllj (j-a J — *jVj 

4-uLl4-i£L1I .jljJtl (JLc-a (^ (J-lLoLilJ! j '<jJJ LtLaJL^ 4_ci>L>J! d CjI j (j^JJ (J^V Lr^ 'V J-^J-^ 

,2 -»■ ,^,tl ^ya JLc ^j'nua ^1 4^L>JLi L-JaJI 4_i3 J uai3 La_a idJJj ^1 La j CliLjlUj 2-jj jJlj 
Y ) «Lt (_LaL>" jl «Li ' il a ^pa^a (j£. ^x^dj pj ^jJ! (J>aL*JI ^ Ir j_u£Ltl JJ uaJL) «ji a Cx-p- 
: -Sjj-S 4_sujLj J^JLa dJLsJI tfjub Jaj in t 1 ! "i^LI <j-a j^j La ^jl j«j 

^Ij^l VT : JjVI 

. ^j^-r Atl ljui, ^Jia ^1 ^LL>o (jPi! ' ^iMtAjtl JUJLxjJ 4JjjJ! ^LiS 
^ j >■ L^-i-L: i— fl> ^ j lLs Cj ! j-jJlic_a 1 U»j A -»■ a jjj i a ^^IjjJ! (j^ae flJI 2 i ' ^jl :^jLlJI 

N"'^ 9 .(_jii3jJ! jl j 2JI (j-^-aGJ! j! (J-a-»J! t_JLL (J.aJ3 (jj^-I 'l^jj^h^j -J^ ^° ^Jlo-i 

5JL>iJ! ^JlSj (jl Sj^j-tia (2)-a (j njl^ j j cLlJI * 'J~J ^ *l Ju (_paj-a (_ r 5 ^ gla 

3jjj-iiaJ! j| i La^JLa JLs^Ijj (J_«_*J! t_JLL (jja^J 4^ oJI (jl ^>lr !j! (j-uisjJ^! ^L^ (2)£. ' a g»^J (jP-II 

,( l ) 3jjj-tiaJ! ^Jj-i-a (Jj-i3 «L>*L>Jlj iLbjJLaj jJl2j 
( Jr 3 (_psjJ^I (J-aLw (jj jl i(_^ajjj^l 4JLaL»-a (_p3jj^l (J-aL>> (J^aLtJ ttttJLij't 
iJ-UI ( Jr 3 Lg-S->- ^1 Jl^t " i nL i ?i ■,■«"" 3 tcdJi Jt" i aJ JijS CjL^ in II 'J < 1 <1 jl 4jLjj>" (Jl_ala 

,( °) jj) i nil j^a p j" 1 ^ a SjL^Ilil CjL^?jJI ( jr B CjJl>> l_a^ i(_p3j_oU 4W>- JjjtAJ 
4_£^|_c 4J (jja (J5La iaj 2211 «.Lj_£l (jja j-J-i-II cr^ (J^L-TeTJI I jufc (^ (jl : jjIj-JI 

Milt ( J T tLeJlJI I (j£. i_kjiiSLtl (J^lS (jjl'i ( aJ jl i_caj ^Vl J i_l^L^ aJ all, Li - 4_Uj^ - 5_llj-^ 
i Jlsw^/ 1 j A ^ JlCj i ntl Jo^ (_palj-a| {_ya 1 j Laj 4_uljjJI 4llLajj_ie-i i Lai A"^VI cLaj^ (j^? 

^'((j-JlJI Jlajj ^? jljU,^VI» Sj^La liilj JljJjj 

Jaj "i in j -|3 > i4JjjJlj j^«JL>J,l (_ylr ^j-jSUI CiL^ uA\ Oj Laj i (JjUtJI >— il j r (JL>- (^ Lai — i_i 

(jl (jj-i tj in j 1 1 (j-a cjLLljlII (jyicl s-LLIjI (^ 1 n i ii « j (^yjljjJI (JxLcJLtl «.Ij-j>.| (J^jlJI <_JLL (j^L. 

jl_aJl£.^Li^ i( ,-V ) 4JLLa_JI jl mi'M (^1 ^jjj .ii ^jJI j-aVl hJaaJI ^jLj^lL (^ j-Jj-a (^Jif 4J (jjSLj 
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t_JLL ^ S-^j-iiJ! «j ALaj ^ jJ! Jaj_<iJ! ^La i4_£j_jJI 5 a 4JiLai,l 4_uaL>JI <^>U 

in II Jl£.Li «J ua^jJ (_£ jJI j-a^?l A -* (3^>JI ^1 jLir'i , ub 1 A , „ «" 4JL>JI ojufc ^ Jl*j i Ltla^gJI 
:<_)JuL>. ^ ^> a i ii CjJJU*. (2)-a pi i nj 4 j If 4JUI ^1 ts> (j^-J-i-II jj^. Jjj La tiUj J^^JiJ i4—al_*JI 
Cjjj>> (_gjl )jfl ^jl "nit (j-a 4iie_) jJLaj p 1 1 nj 4 jJ e ^ 1 4JJI (Jj i aj 4J ^j-^^J (_£j-!l (J^jJ! 

4JLfcl Jijj>*jJ t4jl "i i n t ^1 8> a i 'i (Jj^>0 (j-a (_gjl )V| jj i >> " i (jL£j (J-^ 6 - 1 ^ 

tjJj^jJJ p 1 1 nj 4 jlf 4JUI ^1 ts> 4J_aj3j i«jl_jJa_a 0-il» : Oj a i a 1 joJL-uj 4 jlf 4JUI t _ y lt<3 4J_aJLi mill 

oJufc ^ i"i < £)1 «^it-»~ ,„" 3jj3 J^>^aJ joJ _aJj ' « Sj a (Jie-i (_£ I i4_Lie-i j-l^Lb t_<-&il» 

' *tP" 'L^jlj^l (jj 2 >■ 4jLa^>J 4JjjJI (Ji^JLjj L$JL». ^1 Jlir "i i nl 1 -j A , „ « dil^ Mitl 

. uJI 4-ml j i ntl i_iL) (j-a Lflia. Jj ^jjSLjj * ' )d -»■ 1 , ^« 1 1 i Jaj.La 4_t£.jJ! ^If ^La^M 

:^j^jLoJt i_uL>JI La] 

4J| 1 n a ^ 4_^!jjJ! 4_j| Cj-L^jj (_£ jJI ^yCj— ifoJI jia-^l ^1 4_i_ iJ aL!L) (^yjojLoJ! jJalJI uu j' 13 ! 

3L_lj»J! 4_aj-jv /_ Ir (j\ i ujVI (3j-^>^ 4_uj|jj 2 1 4_L^Ljj^?l (j-a 4_LalAJ! 3^U! i! ^ ^ ^J^J 

I JLA (JlLa j la^- (_yL 1 i n M»gJ (3^Aj>.^U 4-_ca^nJI 4 i*^- HI l^j 1 a^ ^ T ^ ^s->- ^. 4j >1 ^^! j 4_^>UJI 
( a_i-Lai! ^t^-^- U3JJ 4_al3 4jj_xj cdJi (j-ase ilJI ^ '^"j^ I^J i t _p3lj-C^?! oJ-^J se Itll 

jj_u »| 4_ulj^ diLi^ac t(_^ae all I Jufc ^a^-i 4-SlLa^a 4jjjji LilLuk (j_j£>3 ^jl ^Ir -^-^ all 

LiLij_3 ' flJl 4jLa 4^a!j_c.j 4 i i n kj->JI 3 ij S « i ^ i^^i JL9j i4_lLxj j! 4_jj>-M-C CjLiLiJ ^^yljLjsJ! 

Sjl al! La^j ^L-re-iJI jl ( _ r jkl! I j i <a^ ^ (j^- utl 4_jj!j_4J! diLajl *X\ Jj^jso I j J 3 pj 4_t^!j 

.^^^(J^jiJ! CjlaM^- (JL=-° ^jifllll aJA jiaJeJ 4_La (j-alliJ! IJLtl! iz-oWl (_p3jJiU (jr LL>J! 

1 j'<t n )4^Li^! j j_kj»J! <>_) c.nl~ -^1 (>u! j_2J! tjLa ^j^otjlll diL^ u>j (JitJb La-j-a Laf 

(jl-aLjJLl 1 « "n L-aJ-3 1 ilLs^ mi! I I JUfe aji I ^ jr 3 I j « ^ (J-<fel i n~ll ^Jl (J T lja-l I a J a C 

jj_aj i^^Ljca Lp^ ^j^.^- ,". tl If s-Loj^M ^ I C 1 j -*-l tj | JuaJl»3 i4_j^tjj CjL^_iIu Lbj LvLc Li SLj_>JI 
c-jL^II (_p=l j_aVI ^Ijil J£L) ^..^TlJI (q^ahJI) 4_JLL (j-a ' ■ UaJ (j^-°l-jJI t^lil^ mi tjl i_3_jj_»Jll 

i>L^o L^jLaljJlI^? 1 j "m j I J ^J^-J iJ SaJI I j-ib (JLLajl I j j i ii ^Jjj i^«~tl I JL^J (J^Ls-'^l ■ I 

^jll ^lyl 4JU. 4j jj-ajll 
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(jiajj-sLlI! j! (JjSLlILj j-LaLlJI 4^j_lu J^s-j 4_v»Vl Ijub 3Lc!j_>s ^Ir 4_La 4_uLU! Sj fl-flJ I V*\i 
4-$^ mi (3^" <3-° cu^- 1 ^ s-Lb • 'L-I j-aj-tl J. 1 ^ tlh 0 i*- 1 l^ 1 -^ (_>'.LtJjCtJi ^ ae ->>j i- 1 1 ill— uj L«j < 1_$J 

hi I 

.( nV ) (jLaLlJI Jal i n^l £3j liii ii j| i4_sua jisLtjJI <j£. ^-LlLa^l 

: 0\i8^i)\9 Ool/xM Oi? 6XW>Jl) QOSflH : (jilDl JW)\ 

j-UjsJ I ^If ^ gla (_p3j-a ^}L*J J_2-a jj£>-) (J I Cfi 'if U mj-LijsJ I i ge 1 1 (_^a^e-i! ! (J <^> I j I 

J ~" ""^ (J^J^JI (<u ^ jJ! (_psj_U I juk ^}Lc ( _ 3 -Llj>iJ! ^}L*JI ju>-L_L3 ijJ^jsJ! «.L3| (^ 

Luaj-ua^ i(jLL»JI (j?-^ lP^J-^-' L^' J <j^>" jl UJ- 5 (1)-* 'J-aJ^e-a (j^ljj (_p3j-o j_c i n mi^CI 1 i4jli 
i La mj-^IjJ (_p3j-a j gla I jLa i4J }LaL>- jl 'm^IjJ (_paj-aj I 'I ua ^ La-A^l^ j! jjjjVI JU»- I jl£ I il 

.(jLL>JI j-° O a ^ sej ' jl Lalj j^>-al u! D' LaLs 

: auoSJbl boia)^)\ g'\ ewbJi) ^wsll ax^Q/iuo - \ 

I jl 4_jJI j-CjG jl t(_^aae all j_a £j-<-JI I J-A (_p-a ^-ij jj il allj ^ Mill -LcljJs ^jl 4 _ r ikJi_Lll (j-a 
3_^L,I j-.Ju 4^Uj tS_jjlj^l cP=l J-a^Li i^«tl ^j_c. Jj^ D^-^i ^Lh^! 

L7 l£. j jk" (<jJj i43li ^ 4jLc. 4j| ^ a£jJI ^ylc i4JL_j»JI oJLA ^ all il ^ nA ^jl JLlJI 

jl «La^>> jL^Lx£ iLJLc. <J 4^sJl1>s im^jIjiIJI jjjj 4JLua-j>J,lj 4jLa i^^lj-cf M^f ^^r^JI 

U;ul^ V| ( ,r_ ) 4liLa U.L^a J-LJll «LaJi_a_a ^jj£[lL3 k_l>-Ij >_l>.| jJI 4_aJ_5_aj ^^jjLj jjLjJI 
(j a I ~»-" 1 1 I g-tlg ^^paj^j La^ all (j-a ^_5-I-II Ijufc «.l^>-l ij^LaLsJI ^Ir "~ (Jj^l ^j^** ' 

: L^-La Cli^K miVI (jiaAJ j^pJ J^9 I Jukj if ,Y ^4_uljjJI (_p3lj-aVI (j-a j-L*-a £jj j-^li I il 4_La 
<■ i j i uJ JiS i4JL>-lj_>aj «LcIjjI i_3^Ll>"l (jlf ( _ 3 -Ll^JI all jl 3JlJ-Lc CjLujIjJ (Jj-S3 — ) 

,( ,YY )jijJjXI ^3 La j mi" j I 

J_4 flJ V Jl^ 4_uIjjJI (_p=lj a^?l ' jl j-a ^lj)j_JI (Jj-fl se-all mj-^ J J 9 I a Jj^>-1 — Y 

. 4J ( Jr ^ ; Lflj>iJ I j)~ i ii 1 1 4^j_*-a ( Jr B ^j-lajsJ I ) j-^-'»-^l I 
«.Ll£.I (J^cIlI 1 a A^l J «" i nl £_a 4juiaj jl^ La^a (j-LL^JL . Ul ^3 jl^j^l <_xC.^j JiS — X 

.4j>*}Lc.j 4lLajL>- 

^ mi tl j-a-iis <Iq Lfl-i a| ^ j Cjj a CjL3^LL>-^?Ij j-LL>JI IjLA lLsLLi b| mi a — 1 

. d Al",-^. 1 1 4jj_ojlII (_L>-lj_aJJ Lt_u 1 <J atxjJt I (juljJiJ! 
*Ll£.V 5JjjJI (_Lv>o MjJLa j-a LAj -1^ / ^aafcAll !j_ii> jLo-^l JlSL<il jf ^SI_aJI (_^3j 

L^JJJJ I II (^l Sj^UI *Lt^.>LI ( JJ ^ U L^I^?I J-a^e-llI jj^3 M^iil JjjJI IfOUUI JjJjII I juk 

Ja -a-'U (^jjfc 3j mi VI OjL^ lj| L-al i(j-ulj_2JI tfjub (JlLa (jxjj 1 j 1 ^LlJ JL£ YT ^«Laj JL£ L^J 
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*\ Laj <_JLc. 4 j lr La i(J5LiiJI I JL^J 3e.iStJI 4j^j»JI -L>_l2j 4-JjjJLJ jj-jJ V La I j flia i<_JLiJI 

VI JascJLJ (^JLl-^JI ail ^yk. jLo*VI jj^=j V 4-tU-fl 1 4_l>s>L- u VI j 4_u>»il SsU ;t,l ^ j^VI 

.< m JL3LijII CjVUJK 4_^U* CjVU 
(JLa_ikVI ^^Jj-i^l 4-l»l i ii a ^If '"■ uqj 4_ujjj^/I CjLaj^ mi "ill ' (jLa njjjLaJI La| 

^Vl (jyic '^»tl Cuij-f JL9j il a j| ^jiajj.jj (_LLla SjVj I j j < ii Q_a^J J— 9 (_£jJ! 

Ljjjl 4j| 4_^ljjJI jlsj nj^-^JI <jj-^ lP'jJ lP^J-^ 3 1 ^ L<3 I jl (jlaL^jvVI 

US t ( m ) lM>JI 

>+^J Jt!-^ ^rh 1 (jj^- J-«lj-^l 

Cj_l^j_3 i_dJ t ( ,YV ) ^| jjJJ Jaj 4 jl i nlUll (_p3lj_ja^LI 1 . j -»- 3 SjL^eJlil CjLjVjJI Cj-i^j_3 

^jJI j S fl 4-1 jj mil CjLLljsJI ^1 j)3-ll lT 1 j C I I (jj^C- 4-jJj * i nil 4_j_)j_*JI 4^11a-ll 

jj_a ^^.Sj^l ^ -» . *->tl 4 ilf I La 1 i>"| i_dJj <j-aj t ( ,YA ) ^Ijjj-II (3-° (j^LaL>JI C^*-Laj 'L7 

: /Wjsjo ()'\ /xia> cb/W c4fc}'\ \S\exw>^\ JqVsuisI 0^9^ - c> 

<J uajsL 4 jl fr^/ ISULa sLj-SAll <>Ji£. jl i4_ul i u <VI <J j t^aic uJI JjjJjjs* (_>A*J (j"U->JI i_lLLa_) 

(j^. Ij ^ 1 4 j 1 <->jJ I j iCjjVLj (- 1 1 11 ill (3^>"_J i3Llj»JI ,_^>. (JlLa Jjj_<L>i]I (_)jaJ ' Cj_a_u I j 
jj-a ^LJkJI ^jl 1 nil (j-LL^JI 1 Lai 2 1 u| I j A I" I --1 j ^ Atl ^jl l_a^ i( ,T ") c^jL^ LjI jiljVI 3j ^ >■ 
. Lajj ^j-uuj^l jjLso (_L^3 ^Lj-aj '^5>^' ' ^rh^J t ^^t-Ls l_J jjLa £jU i(_p3lj^a^?l 

4jjiIj^ j«3 1 Lflila^a ^lL>^\ lIsLSj u| 4_tcj^ i"i a ^jjjLaJlj Mill (Jj-9 ^Ir i_3j_»jJI i_i2J Lit! jJ 

. <-tIa>. (jj^ljj (_p3^aj (- ij'^l lil d diUj-JL I 4JLwlj_a i3Ll>JI ^5 ^j-lL>JI ,_^>" di^a-U 4_i£.j^ i"k 

a i n t L_a i(_p3jJLI uaJ I (j^- (_t-IL^>JI t>JI '^*l 5 1 (jr^ *L^_2_AJI j aj| 

^ATj l^j^l O^jJI i^J-^*-^ Cj^J (j^a j-^-<Iul 4_*Jjl JJJ-« J^JLl tilljj 1 ^ n )( jr cLaaj>*V! ^_ya\ 

4_iblj£UI j 4^LV! (j^ OjvjJU 1 Jl j^f iJ ^£. (<ufcJljT Cinl" -^1 J-La iSjlL! o JUb (_L-S Laf i^J>JI 4_l3 

^fl ' 4JLs-^_a j^)-* 0^><-!l J 0 C < ij-J-Sl 1 <l 1 3 j*^- (J^ <J • Jl>-I^jJI i- 1 AjJll (j o <^"> f^L>-^ i4^aj^>Jlj 

(JT l£. *Lb l^jl^ Jllj i^jii^tlLi j .1^*11 j i4j t>L^j_J,l ^Jl£. Jlj Jal <ii n^U (^UljUI JJL£. -il-ij! ^J>JI 

:( ,TY ) f IjT 43^3 ^ ^ 
(j-a 4_uL>JI L-o-Lu^j i( ,Ti -^jj>* L>^^J '^ TT ^4_jSUm jjj (. 1 ifcJua J-Aj LaiLa^a j_UI : JjVt — 

.( ,TV ) 4JLLL>JI {y» tij^JI o^lj .4^aLAJI ^ ( ,n yijJLJIj ,( ,To )2LiL>JI 

^ j jjj '~t I 4_4lj5LII jjs - 1 j I ' Lai 2 1 "VI 4js-LIj nj-LL^JI j 1^ (j-a (j^JJ^I J-UI ^^LlJI — 

^LlII (^fj-Ilj ^ ,v ^4liLL»JI jj j ^ ^fjj l ( ,VA )4_j_»_aLAJI j-&lk> jjbj ^Ja-*— lJ I 

.0") 4^JUI jl^ ^fjj ^-LaL^Vl 
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iLaj_l (j\JUj\ «La| La ) (_ y 3 £-a^C-l j<^Jl_>.| tJLs 4JUI 4jj mij LjJl*. Jijt ma (jjl (j£. : t£j^l 

CjI a K J-JjLi J a J J, * l^wLa 4JUI (J-i-uj-i ja3 iLiLIj (JlLa 4_i_jJa^a (jj5L) j<t3 ii_dJj (Jj— a <d 2J g (_)a£>-) (CJ 

.'^ 'Ct^JjJI 4_i3 ^fl * ' j<u t Jj« 1 11 jl 2 ^jjj 4JL>-lj 4JLa_i t_iTi5LL3 
(j^L>"J I 1 ^> 9 LiLa L^-jJI Ojlj 4l_J (jj-sujlj (jl-jjj «J At-.'tl \ . a |j|» t^jlAJt C<-)JL>JI j 

. 1 j al Lac j 1 j -t 1 j LaJlL>.j 1 tj 1 j I j « a - " 

(_yfcljL^>.| C^aj_3 ijJjJUk (_ y jj (j-a O^L> °' 1 ~ , 1~ ~ 3 1 » :_JL9 OjJij~& (^yj I C<JL-UI li<-)Jl_>J l_J 

. ( ,n \<3juJj jl JLt£. 3jJu (jyJ-iJI 4_i3 1 fl£ Lj-Lj-Lv Co-j La£ ijjcj^j |_£jj>*VI 

o.9j (j-a Lajj (j-^jlj dr^-^l jjj^w j-UL (JjLSJ! i^Ij-I! 4_<jj!jjlI! -g^-jHj 
£ya 0 \\ A ", , „VI j t^Utl! tiujusJLi (_>^3ju3 jJU cJLill ticjju>J! ^^JLi ^La-lcVL dOij n_dJi JjJs 

• (JjVI CjJJL>J! ^J-O-C 

i(j-U->JI J-a-C (j-a Lajj (jJj-iioCJ 4jLa J_Jj-a (_Ll3 Jal 2-i.uVl £_La ^JJ j. j mi s V (JjVI CjJJLjsJL^ 

i LLu.-v- ^a iiij La ^ SjJLl! c-^^^ itixJUIl ti<jju>J! Laf iiiili juu 4jlr 

C^p- i^^LjJ! CjjJL>J! jjb 4 "1 j a 1 11" tlxLL>J! <. 1 1 \ jJlj |C ^-'(j-LLsJ! ! JUb j-a-c (2>c ) Lalll ' 
4_i tjj^-i La (JSljB '(Jj ^ ' tL<^>- £^ taell tJ? jLal mi II 1 «" j_a La J-Aj ° ^>jl ua-g.1 J^v mi"" 

I Q_jSLi_3 1 ( 1 0 1 \ij A U> j I (j-LC j I ^1 <^>l . . . g.^, i"i 4_2_L>- (2)-a ^j-Lj_jj (j I Sj g 4_j_3 1 LLlJo- i La 2 1 a 1 1 

(j_a La_jj (jlxjjlj (j^' 0*^**1' J ' r I uaX VI (jl ^° Y ^' .tit I 4__Lsljj ^ Mill J tLuj>-j 

«LLaL2-i uj j<sJj^>o ^LlILij i4 jlr (jll^JI 4 j a 1 uJ (j^LLal (_L^>L_iJI JljsJI j^k ijLCa h_tlL>JI j ax 

tLujL^^?l ^ <_>ujl3 t3JL>.jJ,l 0 juk _LlS <daL2 Laf i«l_jJI j LiL£ jJ ^y^s- (>° 

(j-Uj»JI ,j^>* 4jLa^>> CjLui^ Mi"tl C<Jjl flj jJa3 ^« jjUtl ^j'--! J^-N 1 'j 'I 2JI 1 a£gJLl ^j^- La I 
.P^J^jfclJ ^jVl 4k^LII j_La J^kJI II41 J-alSUI ,_fll J^^l ^a^ 1 SL^kJI ^ 

4_j_»_a-^JI <3j_L_u3? La Jj^l oL^j^I Jjf J_ 2-fl tcdlij Ijub _>U tla '"J m^IjJ t<U J-aL^ jLCjlj 
j_La J flLa (JSLI 3l_pJI I ifcl ual2^J 1^ ^V^/AVl ja^jJ 4_li^>jj (j-a 4_ujjjVI 4^U,j-jJI 

jj>^j_a (jlj '(jr^JJjl ^J^> mi" (_$Li Li-i5L>. I 1 LaJ JL>o jaJ 4_u-^jjJI i>JLA (jl VI i^jVI (_Uv_»JI 4_taj>J 
4___LLjJI 4_btUI «GjJU^>f La (_$fjJI ljufc JUjJ I a £ i^^LsJLl ^-j^ mi "tl jl___IL>-l ^yJJ aVl 
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(j.)! i ii \\ (_^aie_jli^ (_LaL*-l (j| l t (j-U->JI jjl (j-a 1 i u d -»■ ,^>tlj 3l_i_>i]l ^ajlr i2jl_j-9}Li^ 

tLtjjs^ r » tVI JjjJL>J 4_ujjj^?I 4 i-a-l tl <A5jjJb La (^Lxll i^ljJI J^^J^J °°'<Lalj*j»»l i_<-X-) ^j-^^ 
inj 31_lj>iJ! 1 2 >■ (_^aie_ii/ (J£U ^jl ^1 r CtxaJ <jPJI SjLU ui 4 <K ^jl CjjjJs 

4jjj" , njJI 4_a£L>J,l i^fj 4 jlf j ■ La Ijufcj i Jlju jJjj j«J ^jJ! t>-^J! J-a-ii3 ^ ^""^JuJI 
(J7 _<- U L- U Vl (j^jLSJI ^ Y/YO SjLail Lfej.-U.fl flJ ^ 4_uU.^I 4_^j£L>JI Laf i4_i£jj_>aVlj ^jjL.u-a-iJI 

jJjj joJ ^jJ! ^j^-ijsJ! ^1 (3^-!l jlLa! jlLs iSLusJ! (j^JI t_^ieJfl (J£U ^jl ^Ir ^j-^ *" (j^jJI 

t> uaJI < LaiL=L>a .1 j -^Vl O^Lf diLt-jj uu tl ^LiiJI i^fjJI J^-JlJ (>4-«J .^"^J-slj 

.^^LI ^ j L^ie 4jj^>J| ^1 LiLIj Ij-SjJ i^° A ^lSLjj-al CjL^j ^^jaAJJ ^jLLJIj 1 j i "JJJ L_)Li-ufcj 
^jj d -»■ ,^>l t ^^.aj^JI j^jJJ jj^- d 2 J i * 1 1 4_ulaJ! «L1_l^J! 4.1 Cj-i^>jI La oJjJ_i_9 Ja-maJI i_£lj-tl La| 
Lai tLajj j ia£. 4_uLa3 aj-a_g ^\ j < LaJiic (j^-^JI ^Ir 4_lLx_lI! i_)jl_^ejJI j-La-i 3Ju*-jXI CjLVjJI 
CiLauj mi" tl t_JLc 4 jlr La I Jufcj i4-)jJLc (jj-S d ual J 4 jlr i—ijLso «.Ij_j>*I jjjsc_^3 i_lLtj (_Lu3 

Lajj ) £ ,) « j 1 1 1 Jl9j 4_ujjL3JI 

i-dJj (jrljj ii-iUi *ljj La-L3 £-Laj i(_L^>JI jj-a j^JjV! 4j!iL!lJI j^-ii/Vl (Jj^ ^psL^js^l ^Ll (j^a (<s^-Laj 

.( u ) ^jjj i ntlj i ii a 'tlj ^ll^lj ^ i ii sjJij\ £jj uiui\£ 4_u_>_iJI CjLu^ gull ^y> JUJUlJI O-ufci 
iSj ' a ^ 3 <jAi3-^' (jLjjjLflJI <_ufcj Jl2^ i(Jj^l Lr'i 4j*Jjj£ La^o_c 4_ujjlII CjL«j^ ulj!\ La I 

i ii tl ^Ji^ uuj\ LilJj (j-* < — ^i>^ (jj^ij '^ n, ^(J-«^>JI (j-a d laaej tl J_La i U»l S . mVI j_La ^1 

i~il ij ^ «tl iLilti 4Jbl_^jj (_La^>JI 4_il Jlj iJu aj j«Jj iSLljjJI (j-LL>JI (32" (jr 4 -* - < — ^- >- 

^ t i aj jl j -^Vl (JjLjjjJ (j-a (J^ 4_j^L»^a ^If j$JJ ' "tl CjLj_aaJI ^jjjLa (j-a OYY ^1 0Y0 

i~il ij ^« i 1 j , ,. A i ^j^/j >, i ^^jjJI SljJ^lj t(_>a^ ' ' 'j't^tl 4_L3L»-a u \c j i L^Jl a t" i nl > j i ii jj ^1 

SjLlI Liitj 4 j ujJ La jj£ fj^j uaJL I ^-j miU LiUj^j if nr ^4jl_c>. ^1 C-aL2jU 4jx_c>. i>JLcj t4 lil'^e-a 

45MUI j^iVl JMi. b .i jUtl ^L^^l ^L! jl^ ^jUI j^-^UI Laf ;( nv )Y-\i s^UI ^Jl Yl« 

^ ^ljLa)/l o^L2JI jU Ij^fj t C ni ) ^jVl 

.( n °) ^jj-Vl j>ulj^JI oit^ La^ il^-i-LO" i La 2 1 {J\ OJiljf 
(jjjjj jjl LiUjiJ (j^ltJ ^? iSji.1 j<s^-3^Llj>- 1 £_a ^pal ^ ->>^l j_L^o ( _ 7 ILll ^j-^lj-SJI i^^^Li 
CjLjlj^ in "tl aJJb (Jj ■ I fl-Ua^a 4 j fl ' " tl (3^!! ^^LI jjlj ■ 1 gj, ) t SL_lj»JI i-a-lt 

.( ni ) ULc 

oo/Aj cAjioM cwi>J\ joVa»s\ ax^Q/jwo •. VxiVS 

j_a_c (j-a 1— ajj jj^-^j' (_Lj-^ j' J— ' Ll Vjl ^J-^ 1 Jal ii i uVI 4^s-LiLi JjLaJI i^ljJI (jl 

4_ul a ifuJi i "I ( _p3l^_c^? (j-LL>JI Jal 2 mj (_Lt-^>* (j-LL>JI 
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4^>-LI j_a> j«_flsJ_Lc (J_t^>^l (jV i^jjuv fjja l51>^ ljufc 4_<-uljjJ (j ii iLs*l_j--a lj-al 1 j -^\t e 

. 3jj£jJ.I JaJj-U ^ JaUmVI 

JjLSJI ^fjJ! La! 

(jl (jSLaj i2jujl£. Ja ll ajJaJ i_lL!i ( jr 3 2jj)j_jJaJI (JLa-clj < Lub 4_uljj 4_i_ii3j^a <_ il 1 < nV (j-u_>JI 

: .I i ii I SjlC (j_a I ta " 

jj (J" 2 1 1 aj j a ^ (j| jl lAjajZ^e^a j-JlC (j-tL>JI (J <<->! 1 a A (j-GlJI *l 1 ^* j I (j d fllaiJI 2Ll>. (jl :L^J_jI 

^J-y (<^>"J-II ^jL>. 2jL>*lj i_3jL3 «Jj LaX CjjLdj i«L2_l£jJ! diLuLSLII £jj| £_-La^>- (JLW 1 a-gJLL 
^If s.Lal*JI 3^-^' :l ^ j'llj j iLsLjjl ^Ll5 Jl_*j (jl (jSLaj V La_a I j_fl>j ti Q-LaJj I (j-LJ^La diLLa (JliJs 
4 j r i~i a ilaLLa (jj : I ^Itljj i(jL£ (j*aae i^l <j-a ^J^JI ^.flJ J_*_) (j"U->JI s.lj_j_cVI 4_aj_js>. 

^^o-ajj tCil m i ii 'aoj CjLjjs-Ls-j CiLjjj^ t's> 4_3j)jjlII 4_tc^_iiJ! J u^LaJLl ^ol i u < ' ^* ' JoLL "VI 
4_^L>JI SjeJLaX I ^Ir 4_al_*JI d -»■ 1 1 ^» 1 1 ^p^Iuj i JU^Loll oj_fl> (j>a 4_i_uJjJlU 3JL>J! (_y2 i La I 2 i aVI 
CjLj£ CjMj a (jj ^ "" 1 ^ (j-LL>JI i- 1 aj^u-ul j! lLsLS-j uj <Jj ^jjj iiu ^ ^1 : 1 g n 

. ( nV ) (j-LtjsJ! (J! ^3-1 (- 1 1 n~^-i J^>-T (_ylf Jls-Ij aJl2jj Jl3j i£_aIL>J,lj i(jl jjVIj isLljoAj (j-LL>J! ( Jr jk 

: ij^ '<-r\\ ij^hju^xl \ \ j-LAJJ 

oVjjs- 4JL>-jJU olx-tt> ^Js (j-Lc>J! Sl_p». (jjjLilSj i laLjj! r l j^Atl 4_aj^v j^il 4-»jjI .Ul a,„V1'ia 

Jul) (j-LL>JI «L-aj^>> 3^ aJ ^>^ eJ '(jt- 0 - 1 ^' J i n 4_aj^>> 4_i^i!jjJ! tr r aK" Jl^j < JjJai! (jl i n 
s-ljiUcV! ^i-U ( jr 2»- JjJj_a (jl i ii il 3l_jj>- (_y1f ^IjlUcV! ^J-U La-3 i3j_a^jii! «Laj^>JI lLUj (j£. ^JjJl 

(jLiJij^! ,3>. (jl ^yJI (^jVI jujjjs- ^-oj-^ JjLj «.Lul 4_ijjIjjJI i"i i^iI->. jLaj i(jfjjL>JI I jub ^^ic. 

(JJ IiJI 4_lj^jJII 1 ajnJaJI OjI^ I o j a 4 jlr »l J~i r VI JL>-V Xi »JL»»I 4 jlf «LcjLu V (ja^ jjb 3l_pJI 

(_^V 4_tjjVI j j LttVl (jr 4j| i^jJI (j-LL>JI (_j\c »l J" r VI 4_aj^>- (jjjLaj 4 jlr j i(jl i n'^VI I jub 1 gj q nj <j 

(jj-L^JI 4j^ (^jLuJLt ajJ«j clLLL^I ^Jil LTj-^>Jt J-^^l er^- J^iJ ' < - nA ' ) D^ S- 4 ^-" 

CjjJL>JI ^j^**' ^>-T (j^aejSi (j>a aVI (j^ «.l jdcVI (jl^l *l j) i ii i4_ijJI j utC i a caj Lkjl JLa-aj 
,_^>" (jl l_x_ti>lj ^_i_t^>l 4 jlr «.Lu i4JLaL^ 4jJ 4J Ojj>>j CliLa joj i Lp>- (j-LL>JI J ua fl 'I I jl Lai i 1_2jI ui 
i«.( jr iu (^ 4_tc I flJbJcJ V JjJj-a ( JJ j>w (jl i ii tV 3l_j_>JI (jfJ jl i ii a 3L_>JI (^ 4JL».j_U i>JUb (^ (jll>JI 
. 0"M 4JLa«.jJ^I tfjuk (^ (jii>JI SLp^ s.ljQcVI (_y£ jjI (_^l oj^xcj (_P'jJ lP'J -0 <j-° **JLi> (J-"^J 

:^PI js-flj - Y 

La IjLa '^JjJI ^ fl ' jOjl i ntl (j-Lc>JI Jal_2-i "I ( jr 5 »1 a I « II i_sM^>-l J J 4 i alj J Ca2 i i 

JaLa-i "V (j-Lx_i_iil *ljV Ltj^j^a LiUj tjj^- 1 O' (j^-°' ^ 2l>. i"i J jl (jyjljj (_paj-a I ^.^."Xl 
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4J ^— »■ * " "* ' j I la J i u ' L_a « i V ! £_a njij i (J-a L_>. ^-A^J 4 « l5 ^ ^ ^ j < <QjJ I I J * ' I 

j j j La Jul J L^JuJ ^la S * ' (j I j I J_c ^? ! {_ya j Li_Aj J I (J LJ9 » : 4 j <"i L_>J I «. L_>. L_t_tia 

j^a.Ji.^jJ'l ^a-UJ . ( 1 V 1 '« 4^^L<b i_sl_itjj ^jJLlajM 4j LILujJ La ^ ■ 1 1 ^J^/ (JjajJj iJ-o-^JI 

LjjLlS i3fj.i,l j._i_u^>- 3j.jbLIi 4-&Lc 1^1 ojIj^JLljI tjLS lij JaLS^uVI ^-Uj+II 
4^LjI ^jxj La jL^>JI 1 ; < . Ja IjLa i4.ll mil ^ t_aLo-Vl ^fj 

<■ 1 1 n Jai s&HJI Ja^ mi ^Ir jxjtxa ^Jl uaJU <_jJL>- ^ 1r ^1 jJa^M jjl (jj jtj_t^>^l — i 

Ij j^i: 4^11*^1 

(j-a «LlJL>. Sjj-3t-a 3^La i>jJL£. JlS^ — JjjJ-*-!! (Jj' ^LSjjiVI 4-ajj>- (jjlj-i (j-ij-I! (jj^- — ^L^AflJI 
i3j_»J! t_>j>"jJ Lt^' 4_oL>J! la fljj >.|J» : Jup_>J,! 4j! J_i t_o^Lt^> (Jj-2-i in itl (j ..A'tl ^^^JLiLja 

[^jj — I! ^ — ij (J^js ^f] i±LJj J—jJaj)) : u liUI ^ *Ls^j ( Wi \<4u_a ^-Aj [jf jj^s-^?Ij 

(^.LsJI 1 Lai 5 1 "| j*>^- (Jjl J-tC J i( Wo \<^jJ!j CjIjLc^JL^ 4 jlf ^ I ' ">j ^La t4 a i n't tjj^J ^-3 

4jLa ^jysl4-" tl ^jjSLl LiLIj ^J-i5 ^jlj S '«.! ^J)J-II 4^ ^fljj j«J l^jJI (j-UJ»JI ' (Jj 2 ' 

.(j-LL>Jlj j^aiL>J,!j (j-i_aj^LI 4^eJLuaJL I j ^~»- 1 Ls^Li-a ^Lo^. ^j^J-i^l S^I^jLj 
4_t£. j-J-«-i (JlLaJlj '^JJ Ijl i n s\ (j ii j 1 4j^/ i Lub Sj_Lj_»_a (j-LL>J! «J a l_a| ijjjj—jjiw^! 

• ^ ^ ^ ^ ti^jk 

^1 4_i i n itLi j j Laj> (jP'jJ cJ^J-^*- 1 ' 'I 1 1 j| e>^ uaX\ (j_a ^jyalae ill > c (2>^ J1J — ^ 

^jLu (<J ^i i ni -a-~t l I j_4 j»|j Laj t(j r Li lu -a-"t l 4_uj_a ^ q^Jjj^^l J_t£. J_t^>l_HI i u Ts 
'Oi?- 1 ^^ ^Ir j-au-^JLl ^Ir 4i_iii_a ^-LSjL^ i^j^L^ j| ..A'tl lSJ3J <j-° 3-^ 

: Jaj)j_ilij 3 J jii a ( _pol j^-N I 4j>*L)^M oJJt ciLIj l^lj 

Ijl Lai i Lutla£ (JJ _Lj->J! e>j mi "it I j! tjuJa^JI ^^IjjJI (_p3jJLLi 4jLi^>^I ^j-^-j se luJ tjj^>-i o' — ^ 

.( WA )t£JUjJ 4_a_;i) Ma ^j^j^a j! Lijil^.a j^aVl I Jufc jl^ 
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(j ill" «L>»jJlIj 4jI ^jlSLal <— <-taJ! Cj_ljj Cj-j_x-) i lj>-tlaj> ^_ysjX\ I JUfc tjj^>-> (Ji — V 

5j j to -»■ 1 1 ( _p3!^_-a^/l jj- 0 4JLqj». L^_l£ £-«2L>iJ CjljjLuJL^ 1 Lg.^ mi 3j_u_*_o 'I"'" 3l_L>iJ! 4_*_s 

.( m ) Jal nuiVt Ms i4o*M_c !ij Lof n_JS jjj (j^o jl J_£ (jjj (jj^ 

.4_*_Lo (j^ 3 * >l i u 1 ,1 d ■»■ 1 1 y» 1 1 jj-a d_LAikl I JalJL 4j>-L)I (j- 0 <>>>*j-U 4 * fl * 1 , 1 o' — ^ 

1 j *<•* Cj o K" ^jPi! 2jJJ uaJI i-tajj L^-lLc Jj-i-La-U dj^lAII lLsji^ loJI oJUfc (jl 4_2_jJL>J!j 

^jjj in « t Ij 4jLU j^ya i_3JL>iJj ""■ <a lag 1 < j ^ 4 i i nitl oJUfc ^ Jr c!j3 (jl < <-se_i_a ilLU j j-i JLaj l_Laj>- 

Lojj ^jj-SLJjl e>j\ jJLa ^j^j-aj (_£i-aLi> i-dj3 t_i^e-) 4j! 4_ljl31 qJI (_)jaj ' J-^j JL9j i3j_^JlU LajJ 

.( U, )LlUj ^ *Lu 4^ JaliuiVI V £jjj| j^i 

.( UY )>^i 4^a 

i_flJtliejj i4_j_t^>jJ!j Cj!j-jJJj (. i i nitl^ ^ji uA\ jJb ^ >, 1 1 « . i J <i -a- It (jj il flj| 

t iil^ Ja^ mi ^If J 1 Lirv (jljjsJ! S^^J jjb (_jiajt_Ll! JLt£. 1 fl^lj Ja^ mi ^Ir d ^1 « a 4JL»j_x_a (j-LL>J! 

o-ljj ^ 1 iiLaJI lLs^ Mitl ^Ir I j fl-iJ «" (jl LiLl/^?j i L_P" (j^j->J! 'j-* - ^' (_>iaj_iJ! Jiig. 

i_2i£jjs 1 0 a Mill (j-a ji^l dUl ^ , „l ^j_L*il (j^_L>JI ji^ uuj j^J! ^jl 1 iolr ! jLa 

^ 4_La (jr*"^- 1 ^ v^iIaS- (jr^^JJ (.p 3 ^)-*- 1 'j '-^1 tiA-^ 5 " iJoLSj u| j^h 0 tj_j-iLaJ! 

(jr^'jJ lP 3 ^-*- 1 ' >l '-^ a Ji tfj) mi a 4j! O-lj M^jJ! ^j-Lc>J! JaLfl-i u| 4^>-Lil )l a all (Jjtil mi"" 

Mill jj—t^al J_2_3 '■ ' H 4_A_LL>J,! 4-Ji^ q « II (Jj^lj-ll (j^- 1 j-^_Lqj OJ- 1 t^j-uJI (j-a _j "1 ^1 

^cPbj lP=>^ JaLX^I 4_^LiLi u 2j 'NAV ^Ll ^ Lj^jLl ^ j -i^aJI 

tj^jLS (j-a V W 3jU! j i4—aL*_!l 4 -> ,^tl jj^LS ^ya\ \/\ 1Y 3jU! (jMi'lj— flJI ^ mi U ^Llf 
^ ta (^aJu i4JLa Sj-J! j^p^*- 4 Jt^- J*^ 0 ^" (jr^^JJ cP 3 ^*- 1 (j^-^*^^ 4-il j -^-Vl Cj I 2 » 1 1 
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^■j j i ii^l ^j,^- JUj) i nil ^jjjLflJ! 1 La_Lu 4j}Lx!I ^ tj mi VI ^ jr a in t, I ^j-Lc>J! JaLiL -<l 

JaLa mVl jl_^>- J-A i-dJj Ja-ll ua J » ae 3 .CjLVjJI p la » a ^^^SLjj^aVI ^jjjLjJI Lai ■ j oi C (j-aLJI 
dilj <j-a J-*-)Vlj t' J -iLiLVI ^1 liilj jJjLaJ 'Lp- 4_i-3 oSjJI (j,!^ 

i—iLsol 4_uojL2JI 4J»1 i ii oil (jl_jjVI (_p3j_»JLi jJa '-"^ lLLLxSj Lajj all (jj 'I flJI 4jI 

J a Vm i ii ^ylJI ^^jfc LJLc. SJjjJI £)] jl '.J-aVI Ijufc i— )j « " i nj V Ji2 J ij_a La-£ Oj-iMI J AUtl Ijufc 
4_uj_*JI j 4_ia^l i nVI Cjl_*_aJL>J,l LaJLu < I i tt'\jJ& (J!la 4_uj_iJI Cj L*_alL>Jk I ^£ (JjiiaJI I jufe «.Li£. I 
Cjl_*_aJL>J,l 5^ mi VI i ta ' I Jj jlji a ~ ml -jAU.il Ijufe ^j^. (JjVI (Jjj 1 11 U (jr^ Q i nVLa 

. ( uv ) 4_ujJl!I CjI « a "if all 1-3 }L>. uA\ 
VI miU ^j-U->JI JoLS-i u| 4 j CJj a I j a j a » ' (JjLuj ja-Lb 4_uj_*JI CjL»j^ mi "ill La| 

t 3jUI 4-Lal i nl (^yjjjjjJlII (jj-iLSJI 7"Ll < ^ i rH*" 'O-^J^J < — ^J^' 1 a & (j-uJj-i 

.0 AA )^ <\Ai 4^ oo (^jljj jl >a c-^-j^j cAii^' q>^' LaJLu ler jljpJI ^Lill 

Y1Y SjLil (2)-a * si A" , „V I ^jSLajj i«Lp*L]l oJufc Luu^ mi" Lc.lj^ ' »-^t I mi'II La| 

j j - aj (j-aj 'J^^ CLJ-^ O^ 0 M-^Ls^ (_)ia^ >■] I il ' -j ilaJI 3 la A g mi" ^j^ll '"'I ia-S-*JI ^j^jLs ^ya 

.( ,A ^)3jj^aJ3 4JL>J ^LaL>- (jA^^-l jJI ' ; 4j^ll <j^- 'S-Jjj i oil (jyjJI d - u A*' ^^jLSJI ( j^a "\ ) 3jUI 

jjLaj lLs! A , „\l 1 ^j_l>s j^TLi JuLaJI jjl^jJI Jjjl La-^ 3Jl mil ' a]lj> I uall 4_2_jJI (j\ VI 
i>JUb ^_y»J d J C La " -^-Vl d -^-1 uaJll ' j a *^l ^1 Ik .lLsj^ i~i s Jal A , „VI j|j_j>. JuLaJI ^>-J Jl^j i<U 

,( )^ ^ ,"i | (J^jsJI jjLso j^J^ Jaj)j_iiiJI 

- .( Jr jfej C itt i a 1 1 4_aj»Ha <A^lCjJs ^Jl jl nil ^.LtJsJI ^j^Sc AH C,cje_La ^L)L>. 

rf/ * A* 

Jj^>^j jl * 1 1 uaJI (2>-a (JL^^Iul J J-^>- J ijL-l Cj1_Lx_>JI » I air £yi 

mJJlI 3^1 mi jl 4_<-i3L>" CjL_^jLji 1 j j Sj._A_Ia CjjJL_3w j| LjjLx jl 4j_j_»_a CjLSj^-a 

I ^Li^^l 

Jl i JLHI J^-"-" t^Ltfl .4. 
(JL^j.JI LjkjL_»iijjl ^-a 4\j_ujjj j_j^jiJI 3^-^- 1 nJ I *X>-i j-iii.!Lu xyy 3 j « . 11 

CjL-Llj>. 4.]j^-Lu^a ^ mi i I jjjljIiJIj ij._a_>JI (jyJ-C (jLajV! (j| ljj_^j La^ i » Lj mi VI 

jj-aj (jjjLJI «.Vjjb ^1 jJaJLj (jl 'j 'I flJIj mi 1 1 j tali! j^^ 4 - 1 J 3 3 j_«Vl I Jufe Cj_u lil_B 

Si fijA'V'itl p^KLi 

j_aVI ^1 j talll t_iJtJ LjjLojI jl (jjjLill s^Jjk (3 J *- 1 f»l^>-^l i_j_i_iiej mi a 4_jLa 
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4_____> ^Ir £m £ A" a j_i_. p j , ,. A 1 1 dil_LpJ! »l gJLe (jj _l ij_uLl!l I Jufc diLul _£J~a 4_5j_j_a :^_yJjVI 
4 j se (___ > j *s _M j-jj-ll 1 j 'I /, Ir 4_1j_iJ! (__]l (JJj La * ; ^j-i jJI ^j_ij_j___I Lai ij_jjL_JI ! JUfe 
4 M^lLa t^LaJ V liiJi ^-Lc Li.fU.i-ut--i i^IjjJI j-utlll lj_gJ L- J__jJI p-->__i_. t_JL»JL^ ( m \jL__VI 
pj C— a_— _j 1 1 j o Ir LjjL j_a^?l Ijufc tj_a-L> o' OJ^ Cy° i Q^- =r *- f _<j-~ oLjJ— —Jl ' tt-x-fl •»■" 
t-jLe-i-ilj (j^-°_> : ? ,l i I J 3_L>JI (J^e-i ^ S i La 1 1 ^_1__\_>*^I 4_i— .jj, <___ j_uG 4_ Q_a-Cj }L_ ii_l!_ 0_uJ 



.( m )3_Li_l c_L^L_JI 

i4_Ijj_L (J--S. oJI Ij-ife t-jjlm ^-3 }Lsl_ CjjjI .2 ji j i-ttl 4Jlj____I ojufc _jf jJ :iUjLUI 4_^>JI 

^ ij_l j«_>_>JI tjjSlj i a-iSLa i4^Ll__I (_Lal ^Ir cj-l1__ __-p- 

l_£,j_lj» :_)L_ C_-p>- 4_il__»_1 oL_L__JI 4Jl_u_a ^A^Lud] La_) p^-a-H Jj___>jJI Jjri" i aJ 

(_-lr 4_LWl_ I j 'I L&j-x-ij i_3j_>J!j i uuaJtJlj 4_— .1— a- i'iIIj (j-_>Jlj Jlj t__>JI j_ o| j» j 

_jl uuVI 3jJ__) ^ La _jL_i iL^sulj-b M__ i4jiL>_l J~_4 (>a L>-V Lai . IjljU.^I _jl , „'i^l 

oL__i La V JLt^Vl i_JJ_ _jlj (-JLLaJI fl 1 4_ul <n"i<l JL__)f _U V I j « pj lJ^L-oj-'I ^ 

j____»JIj j_i£_!l (j-a iLbjA^I jl I 4 * L.I j II i_aL-i>jVI 4JL_ ^-alll Ijufc (j-aj» "<Jj Sj j<u i( m \<4_i_. 

,( n °)«i~iKI j 1 1 ^Jj ^lj_i!l Laj ij\ i ill tl __L_T I j I in M Laj itfL^JIj LujJI '~ r ^>-J 

jla i^jl i ujVI 4 jl r l_ 1 1 "LeJj 4 j ( ii^ Cod (Js-L 4_lL^JI i_3L-i>jVl i>juk ^J-y La jjl 1 i A jj Aj fl 

cjL>-Lu ^ ^jL <j^3jI jJI 'Laj-^ o*\ Lj-lUcI j ixyy 5^ ; , ,^tl 5 ;^ ,^tl t_o^L^> Lr lc LiLlj LlmS 

- ^ jUl^.tl ^1 aVI diljJ JL»S La^ - Jxi II ^yk. i K"ll tjKJ i4_i£ 3jj^_o>s "LlLo- 4_it^> 

(jl ^j^>-l Cy°j "-^-LJjJ ' A^-~tl «bLS_c Sjjj-Lia LLijlI Jl^qJj i4_lLlj»JI a a i^»tl V 

JL^Jj La_aj i«Lajj-j>JI ^Ir (Jj_i_3c_a 4j| jj pjlj^>JI S^Lj ^1 i^^j-i J-^ 4 jlr 3 ij 2 » II ' a sej 
I JLA (j\ Jaa>Mjj i^LU Lbjl^ Lj ua£ LL.ojl jf Ujj^ LI i uj| ^jj Luf 4j| mil ^ ijr A^,VAl\ 
i<LLa ^ im t |»j^JI [jLi jojj^UI ^If j<t5L»j 1_lL»_xj V O^-Jj i3jL>> ^ Ir (J^ La_gj_o.il ____ j_a^ll 
oJUfc _— L. LL_i 4jjJlj i4J Jj-J-a (JjjLII ojl^-II ' <j ■>> «tl i^jjjLJI _,lr J ua 3 _jl 4J (j u-l! jJbj 
' ^j^** - "'! 1 i 1 1 'I £jjfi^ 'Lp lj_J jj fllaj 4jt i isi ^ji^> j _<^>-_9 (j-a j_> _ La _j I _j-Lj__ Luk (j-a_J 1 4_u_— ! I 
. ___j__pLoII Cj Mill _jlj_iil ____ Jj^A-ua iS_L_u Cjl_j)l i n i *ll i n _j-a __)--t- ^j—sJI 

3Jl_wIjJI 4 j a i n ^1 4_xL>JI ____ 4_uljjJI 3_U,I £j_a_?c_a j->-3U 

a ">- J_»_j t __gj mi i II ^jj_L>JL _jl iniVI p i n ->J 
4_i__ (J_>>JL__lj i^aj_j_>JL (j^il i all ^ ua ~ flj _-~II ' I a-Aj— I C J ^^Lcj 

______ j-a-Ltj Gene therapy ^l^JI ^>L_il ^-L-JI fj___ll .4^___JI cjLl__>JI ^ >L_-j_ 

4_lj_ij_a 4_LiJL-a C_L____> (j-C- 4jjj mil <_jl_Li_«JI (J-Lb i_U_J i4_uljjJI d , „.\',^\\ qLiISj ^a| J_a-"i i nl 
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jjlC Cj\ ua ^j^- i>tfL4 Cj1_uj>- (_3JLx-i jl -2 V t j" , ,. a l_j^L>" ^1 i<Ld-uaJJ 4JLaL>JI Li^L>J! 
( JT Jjj_j*JI ^gj) " i ii U £-a < i_i_uLZjj <J 2 j 3 s 4_jJ_aX. ' " ' I J * (JjI i iij Jlst ~i i uLi 4 j '^">j-^a j\ 4_ij^j_-a 

c i Lallll ^j^? Ij ta ' iUjia'v (^--a-i ^ (jj-'tP'^' ' Jail 4jj>*jJj-i£jLJI jl 

4 ' * -i" :>. tl<j jlr jJD ^^l 3jU! CA-p- ^ LAj-jilati ij^AJ l-^jLa i4_LO>l_iILa 

. ( m ) Lj^L>J! ojufc LgLa^>o (jPJI i gjVl >IalJI ^j^*.' i ii*>JI Lj^L>J! j 

^ se m 

dll * us (j-o L^ejj— a ^jl £_<3jJb ^jP-Ilj i Jju 4_uljjJI 43l_i_t^> JJLxJIj j\ j 2-t i JU>*jj j«J 

jf 4_)j_jC.j_>s j j r 4_a_^> i_3 JLjw ^1 Lai tij^j j-^LLp- ^^M-slII Ji-JLlJ! ^LlJLij i4jjJI j 

l_£l Ll^LitJ 6^^>-j^a j-jlC i4_)jJ_L^a <J A cL^LiisI ^1 Lalj i4_ljJlj Ll}L>. 3.Sjj>*j-aj i4-j_u3j_-a 
i (jr La_*-!l ^JsljJI CxjLJV (j-aj ,( ,,,A ) i fl, 1 j~ , „t I jjil^JLj LbjLjstjJ ^1 (J^JljJ! <=> j j S3 i—SJl^jj i Lo-^-La 
j^^aj d>5>-Ij 'O^' (j?-* 3 - ^L-C ^ j i aj (<sJ 4 jl i iilnll Lj^L>J! ^Ir (jj _Ll^J! (J^jGJ! j^j^" ^jLa 

^jl jolf |jl I id-u^S 2jJLa (J^L>- (jj ilaj tl ^jlj-t-a uaj Jl5 j_-a| 4j| ^Ir 4 ~ i nlj.i 

i^'^j^MJI J <„'A\ ^ 4jj_$ tiu^ ^ 4 jl,,iliiJI LjMJkJ! ^ Ji.jLiU 4 ,„ a; j^S^I 

t4 jl 1 nlH!l 4_lL>J! 4_aj^>- ^ jiS 1 a b sella 1 j" a j ^ (j^- Lai ' J 1 11 J-^ 5 ' Lr^ (J^^-*-^' i}j UQ3> J 
. I ^ j" >. (j^- CjJJL>J! (j j i ii ^jP-Ilj ^jV! 4-aLll (j-LL>J! 4-ajj>> (j "-^ I JLs^G '^rP' 
J« flJL Jj^vj—a (_^aie ui ^ lr ^JL (J^JlILI! I juk tjl :4 j am T^tl Ll^_>JI ^yic 1 g 2 j ; ^- >- ' - Y 

'L7 'J ' (jr 5 *^ - ^ lP 3 -^-*^ t(JjLflJl ' J_4J>"^a j_A La ^Jl dlLaj^s i_3Jl>- j\ 4^1 i^l ^Jl 4^cjJ JiiLp- 

(jrJ->- ^jj jl i4_ij£.j_>s 4 ii i^-> j! (^yjiaj-a t j£. (Jjjjjija (j^>- ^j- 1 ij^l ^LuS J iJI i—SJL^j 

j^ljJ! C^;Lj>. (j-a jjbj i( Y ^ )3 \j f-j » j if ii i/\ j| 4 j i^ij— a i _ys\j^c\ jj ^la ^1 ajLfl-j si 
(j-a r 1 a '"'^ (<U 4_ij Oj_2_c SJl£. JlJLb d)LLi_>J! s-Lilal 4 mjLa-i (_^jJI ^ fl J 2 >%1\ ^1 a «tl 
4lfllaJ * ^aLc ^>*Lj ( _ 3 _u^>- ^^Lc 4_ila_C. (JjI Cj-^J JLaJ J i4_jj!jjJ! (jlslj-a^! ( " ' \j ulC 

4 jj i ii U Sj^LLaJ! 4jjjiLi 4 a jl i nil 4jjji! (Jl Jj"unl joj tLuj- ij^^LUI j^ejlJI ^Jjj! JLj-Lj 4jLua-a 
'"■l - *^ is-Ltiajj CjIj^ (_L>-Ij 4JL>"jl joj i(_)jjjj_t3 (j a <^~> 4 ajl i ii II 4jj^XI (Jj^>>-i ^^-ijb all 
,( Y Y ) 4 i 1 1 (J^ca (J^cjJ 4 ajl i nil r I ua-i Jl CjL^£UI Cjj31£!j j«3 i(_p3j_aJJ 4 i 1 1 nil 4jjjJLI (J^e-a 
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oJL^j (j-ul i all 4^icjj ~iia 4\3j_*^a 4 jl < nLuJI Li^L>J! ( jr 3 ( jr I-L>JI (Ji^jCJI 4 j r jj i"i a JLiJLxjJ 

. ( jr a.}VI J i m"w <Lajj>-j (jlL>JI ^- 0 _> ;> ' 4-jjLiLa 4j ^IlalS (j^l <Laj^>JI (_£JLa <13j_sl^ j < Li^L>J! 
fj] [yi L&Jj-jjo 4_!L>. ^ 4_aj^>JI (j_a jjJs £2a-Ii V " <l ua^VI JjS 4_lLuLHJ! Lj}L>JL9 

.( Y " T ) 1 .U jjir- (Jjj*! CjIjLlIc! 

<_jIL^ (_yiJ 4Jblj SjUJLc CjjjL>.| 4_1j>.L)I ^ Ir oJj (^j-!l <Jj-*JI J^J-*" 3-^ ^ S"' *J f^-^ (Jr^J 
( * -Vjj-Jj (jlj— ^li tr^' J <3 r Lt^- (Jj— *^ '-^ )) ^ 'J^^— L$JJ L- 0 L#i-a '^L-=e_t-aJI 

liili (j^S 4_!^jJI 4o*jj 'J>-^' I j SjjJ La-i-p* J^jJI ZLalaill IjljufeJ JjjtJI ^ (jl i_3jj_st^j 

4jl_j_j-i5 Ai-^J L7^ f J J_l La Jj_i jqJ 4jLb i jJjJI (Jj >. (j_a jj-^e-l!l J flJ jLj>- (jlj (Jj-*-^ L)' 
SfjJJ 4_tia_u (j! LiLi Vj - 1 gj ^ ii£ ^yi^. cdJj Jj-3 i<J>*U *J^tUI Juf, jljUfc^l 2 AU:tl 

,( Y "°) ^Sl" jqJ O-al-i La (_L^jJ! 4_iLaj ^Ir (jLfuJI ! j_ii> (^ (JjjLoj 

V! I jub ^ a 2j jl^JII ijji-jk y>l jl^t " i ill (j 1-5 j-^>*T j-^*- 1 Cy°J 

(Jj>. jjfc j! JUfe^M I jui> (jl I a^ ^Ijj^l j-j-*-! ( jr cLu-£> ~ j SJj j_^Ss ^LlLa 1 j all ) seli i ul jj-^tj 
~ j fljj «.lj^>J -LuaJL (jLije-L) V (^j>^jjJ 4 j 1 1 iiLu l_i^L>- If ( ^ Ja J ia> jia ti La a 9 1 j .^1 i^«t 
4J (j^sej V 1 a S" i La-^-tic ^ J se J fl I" 4_i_Lis-l j_<-i>Ll£. (JL>-^I ' ; 'J j^tl IjL^J (3^ej ^La ■ 1 a j 1 (jr cl_u-£> 
4 flla III <_<jvLi^> ( . '1 uaj ila i^ TV -'4_aj^ 4JL>J! i>J_ik (_ 1 1 a "K" jl Lj^L>JI tfjuk jl JUkl 
(2)-a la ua£ aJ-fl£ (j-a (-it <<-> I 4_lII 4 i i nilLi «J ala III jljUfcl (jj£l_t5 jj j i a >■ (Jl l^jj i "I ^^l Ji j_> 
(3->J ^j^^/l Cil a sab n_^jj»-l S >■! i ofl i4lL>"jj (J^j j-aL>> jJ 4Jl ma ; 1 j 2 aJI Ji^J >4j1 uac I 
((^^lll e?J^"' ''-^■Lfl i4^£.l JLa j| ^Laja- Jlaj ^J-^JI ^J^" (Jj -1 ' L?J^"' "^^U^i j' '^iPW ^J-^ 
Lj-ls-Lu3 jl Jubl (0-C.J 4 Q-La-Lll 4_JI CjJT La j p e I il < jjjjl 4^j>J 4-La CciaJ^a < I j >-j fl 4lL>-j| j 
(j-a (jL$ lil ^j_j-»_a j j c (jj£ljj i^l£Li (j-a tjL^ I jl ~i -a- a 4jl_i (Jj^jJI «.La I j A 1 a^ < I gJ 

L^J (j-"jJ ^j-j-l ^L^j>.| (jLjj^v (j-a J-tAJ I <j ~i aj^v o' ^^LSLII Ijub (j-a flJ J Y ii 1 11 

, cA 1 >» t\t t 1 j" j « ." 2_jJt_> ^-Jj i"ia J-±C- 4j>^j ^If I frse-jJUj jl jj*- Jul3 < Lkjl JUkl jl J-5E-1 JaLujI 
(Jjj uiX\ Llj i^-j uajVl ^Ljj (jja J 1 nitl (jlj i( Y "^) jQjj-^cJjJI c^l iAj V I (Jj-aVl (jl i_3jj_*_a-3 

Jj^j «Jj j ^ Atl SjjcLaJlj 'frl i>. >\l t cUljIj (_yj}fl i4 jl 1 uLlLII Lj^L>JI j-ib J 1 11 ill ^Lljl (jjC (jr j-uL-uVl 

L4J (jjjLi.ntl ^j^tij c^l iAjVI |«SL>. j-Ii-LJI I jla (jjj 4 jJLuLuJI L^LiJI cjj^La i^^^Li j^LiJI 

.( Yn )4^LiJI tie) 

jl ^^jv^Ltll (Ji^jIiJI JijLlj (jl (j5Uj SjJL^a L4JI («ji.j ^Lt>a J-4 L4J L^-a I jJdj-u I JoS (_^jJI j-aVLe 

(jl :4_LLajC d J ila I j * a :3jL£. ljj-al J^- 1 *-^-l-J Is (j^U t LI 1 11 \\ ^-JJJJ ^.oIjj-u O^aljLa 1 flj ^ (^ ij 1 u -a-"tl 

4-lLh^> □ L^-Laj i3jL>- (^If 4JL>> (J^ 4_bLa3j i^>-^j itdJi ( jr 3 ^SjJlil uaJl («-==^>- J i(Ji»-JjJI 4-ubLa.i 
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!^ya 3 'I flj i "VI J ij^a^/l dlVl_a jLu-cLj t^-jl in tl Ju-aJLa (j_a (Ji-J-jJ! IjUfc £i3_j-a jLlILcL^ : 4_ULj_i"u 
. i_dJj Sj-jim 4lnij-ll ^Jl uall ^cw^jj i4_*_La j| i_dJj 4^>-L»1 ^j-^j ua.*JI ^jj^B 

L}UJI ^ ^Ll^I £>L*JI <j! VI <LIjL^ L^ m jlLI! j! 4_^LVI ^jIjclI! ^ J^Vl 

(_ r "3 jja.1) (_£ j-JI j—aVI ijLujjVI I mi i a (J-i^l L^Jj-^ (j-a d J '""J ^ 4 jl 1 nLuJI 

:(j-LLp*L (j-a 4H-i£.^ i"i a 
£_Laj (— ll di'tVl ^yic ^Ij ^^M-nJI J^J^JlJI Ij_4> 3 tVgl a ,_£J^_a t^jVt 4__»_>.UJI 

i^jL<iJ! Lkj_JLc.l ^pJI ^^^JkJ! diLjjjj-^aJ! ^ju^I <— il . ojVI ^^l^. 3Ja^L>J,l (jl jl • 1 j U\< ~, I 

Jlj>JI <LaL-9l O-ls-j! j 'LjJI Cj-oj^v (jt-^I L ^l-^ L^-a-Al <j-a <J^J 1 -Vjl ." ^ I ^If CjJ.Sj 

Lcj ilu £j_La_4 J— 4_La (j-u-J La (jl i n't VI J-tJij (^ JLi-jl ^1 (^-ijj I a i^^jljJI (j^lc 

JLol 4j l , n lHj| L}Ltl! li.jt l tljLlL^JI ^ ^MjlJI Ji^JilJI jL£ IjLa ^^jlij 

oJUfc (j_a jjj; "i U (jl iniVI i. i i — LfcjJ i^s a (j£. j ta * tl (jja-*U — 4_lj>.jI >- 4jjj a j| (j-L>» 

( jr - 3 (jj^j^l J-^-T ^J-l-^- 0 1 in a ^ Ir i_lL!j (Jj 4_)_jjI ( Jr "3 3jjj>>_^ Ci i n jt A 

(jSLaj V iLjLi Lt_La £j_La_aj ^aj^c_a j j 9 t < i \ uuVl JaM^>"l ^ ^!-i Jl - 1 L° Cf^ Ij-^J ijJ^uLijJI 4_lL^C 

^Sljj - S-i-j-o-f j-^aLlc ^L»-^l jf (JLi-jil i^lc. ^j-Ij V (^M-^l J^jlIJI (jl_$ lil Lai 

(j£. 3JLaL>JI CjLL^JI (_>iaAJ J i e j j-^ selu ^^L»JI (jj^J (jL^ — 4_3^L>- ^Ir LJLc. (^yjj^JI ^^IjlII 
jl i4jjjij_a A jjjjIj^c^I oJufc (jjs jOL-flJI J_4JjJll (— il i n ^1 (^^2 4_Li_!L-a Cjlj-jJLa JjjjJa 
V ^^LjlII I if Y,T '(jl^._jjJI J_>-l (j>a jjfc j<j^e_2JLI (j-L^>JI (j_a^J (jl jl i(j-L»_a (_paj_a (j_a ( j^il'V"itl 

4jjI1j«3 La t< i Ji_Ll I jl 4j>"LiVLi A-UlC^j i"ia (_Lual (^If ^^LjlII ^ 2 j J 9 t_ il i a t^?l ilaij. (^1 

LjMieJJ ^^^ij^JI ^pLti\ ^JuC t_JLiJI (jl (j>Jj-2j ^l"- 1 ;^' *M=I 'lSLH^ ClIjLuLcl 

4^aj^ dilj (_ il LajVl ^ JaM_l>-l (_yJI (^jjj 4_^3 4_Lji^f j_<-i>l_L£. ^L^tjsj (j-a 4 jl < nLuJI 

.jLj£.V| I jla (j>a 4_L»lai 4-ajj* ^M-»JI I JUb 
: J^>jj>JL4 a j) nil J I ^.i T ul^ j^j'jj O^J"^ £J) (JL«^L>-I 4 1 1 ii'l :4_olitit <LuvLJI 
iilll i u a (j>s La Kl i u a (jl <_*IaJI 0_uf ljl-3 t'La'M i u tL Ljj_*La (jjSLj jf (_5jljLlJI (^ Jj-a^l 
^ lr ^■J~ J> - 4Jua (_ 3 j>-^3 (jP-II 4 j^l uu ■ "VI 4jL»JI (j>a ^ j *sl (j *ajj t, I i ua (^1 ^ i "a ; (_^jl J_lll 
^jjfcj^a jjk Laj (_£jIJljJ! (jl (^Ir *L^_*iAJI (_)^J 1 2 9 i^jljoJI (j>a d laJI oJ-A LiLLuJ (jl ' ujiaJI 
I jl ' ajS^ i( YU ^M_l»JI tfj^j V (_5jJI O^xJI (j>a Li^j JLkJI ojub ^ JL»J 4jV ij^Lw 4jtj*ljJI 

J i ii ->- (_psj-^ (jLa i (jr a^VI J i ii 4_aj-j>- (j>a 4_aj-j>- 4J j, U I JjJjJU I JUfc jl (j-LL>JI I JUfc 
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i fl b se ' Vj i^^-iVI J i »-v «Loj_^-i ^sc-a flj i*iia jjLjjjl (312" L^Ai -1 l^ 1 -^ 4_Jajj_iJ!j <=t fllajjJI 
iSjJlIJI «L>-jJ (_yJI (J-t-i>J lij VI mi" II I Jufc CjjJljw (JL^JLs^I £-La_jjl jl fl-je-lLi pSLjsJI IjLA 

( Jj j>*}1jlJI (Jjj^jClJ! ^J-^-> 4jL9 ((jlj-iia Vj JJ-t^> V» SjLcLflJ LLlLsj J) J ' " L7^ f 1 uu±a Gj 
CliljLsJ JLauaJ _jf dilj-L^J! p£lj3 «Lt_iIu <_JaJI JdUa£ Ijl Laf i4_IL>JI oj-ifc 4jj mm II diLLpJI 

(jL$ j! jf jjLj 4_lL u Li]| L>LkJ! ^ ^laJI ^%x}\ J^JlIJI 

■p flJI JljIj £y-u J I I flSUI jjjS 4-i-u.iL-u jj_^Li JjJj-a (jGLl 1 1 At*» mi" 11 J I jj uaJI ! Jufe 

d "'- *~ JL? '"' " iy J - =tJ La i(_£jl JLjJI j_-a L«^ 4^>*LVI (Jj-iil jj,\c j-jsVI 2 I ' La ! 

i^_ 3 -Ll>J! ^}L*JI jJLoj 3jj^jil! jjIjJLI Jl»-I j-^Lpj ^ < 4j| ^1 3jl mi VI jjl>jj 

^1 4jvL>JI (jjj (j^a ^jImiIUJI L^Lkll ^ tj-i^JI £^L*JI (j-flS-j i—lL.ujVl Ja}GJj ^jt^Vi 

.^}L*JI 4^e_uj a j mi" J[g ■ (JLvo^l diLul 
CiLuj mi "ill 1 j« uaJ (jPJI 4Jl_i-9Jl!I CjI JJlj»J,I ojuk (j-a LJL>- (JJ _LLaJI (jr L«_»JI j^l jJI tjj^J jJsj 
tfj mi "it I 4 l ml J_lJLj>0 ^J-C t_JaJI jjJa La ljl_3 "5LbJ_L£. (dj»JI tjj^j t njO l q^jlj_l!lj 

jj Sjj LkJiic i(— il mi tVI tia^Lli^l CjjJL>> f^^ 1 ^ ^ * ^ j" f kL ^-J i^^L«JI (j-* 

4_-aLf ^ t>^L>Jlj 3 j ua^>J,l pi '^jj Jlj 4 jImiLUJI L^Lkll ^ (^MjlJI J^jJlJI 4_^aj_^ 
^a^l lil 3jL£.LiJ Lfljlaj K—iL.ojVI JaM^I (_5.II w ' a flj JlS ^^lll i4jujjJJ Ijlu LilJjj i^^^jV! 
(jL^ CxXJ-j i^JL^m t_.Ls- t>a t^jt Jl-uLcII *jJ 3Jl£.L3j ^ YW Ul J-^!l (-.If j»l>^>>JI J JM-j>JI 
.^jl i_iL (j-a Lcjj^a 4JL>JI oJUfc ^^LlII ^jl^ 1 Lc j-L^-a 4^e_ujJI ^jjfc^a ^jljdll 

:^j<pLdJI i_d^XI {j£. La! 

L>L>JI ^ ^^yli^JI ^^M-tJI J^jQJI LcLa^U LiILuk _jf ((^Ij^JI 1 iL ^". . .. ^» i_iL^ 

t4jj mi jtl 4\2L>JI JjJ-»j ^yJI Li^j (Ji*JLS *lj^>-l j_>^=J V» 4jf ^^.pJI L-JaJlj 
.( Y,, ') (_ , Miitl «Lai>- (J^J-»2 (JL^"^i (jr^i *— ^^-^ ^ LaJUc i La Siij i4_o-^Lc jl 4\xua-tse aiJ jl 4_ul3j 

mjV ^jL^JI j_UI ^> * ^ jjL^iJI 3_L>.VI pJLij ^iL^^U Sjl^UI 4SlaJ.I 4^jV cuL^ 

^^^Il^JI ^-M_»JI dil_L^>Ls-f 4^L>J 1 <>.jf 43j_£fj t j mi jtl ^ 4 jImiLlIJI L>L>JI Jaji. ^ 

.( YY -) <\<\Y 4_L^ ^Llajj-JI S^^iJI 3lj,jJ 4juLJI 

1 4_l1lj>JI 4_ajJI Jl a «" miL ^Lkll ) ^AA \jjuA ^Ll^VI (j^jLHI 

ilMi ^ i ii tj-aJI (jjjLaJlj n_iL>oVI ' tla (jLiiij ij» ^ ^ ^ * jjjJI^I j ^1 uaJI 1 ".19 1 " ^ OJ- 1 ^-^',? 
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, l rY1 ) i^JJ jj 4j_jJLtl CjIjj_lU jjj S>jla>. 4_uljj ( _ys\j^a I 

d ■ i ^» 1 1 a 1^ . tl ^ys^^LtJ! (J^jGJLi ^1 <i i nt I cjIj 4_ujjlI! sLujjLaJ! cjLx-iVI « ' jjl La£ 

.( YYY ) 4^^ ^Ij^V 
:b^L>Jt <>jL4 ^yl^ (jyjx^AjJI Ji.jdlt Jjj;^'* ^ Jj-aJI 4-ua!vL>-j 

^j-a Liiljj l 4_^L))M 4 jImi LUJI LMJtU 4j; £ it l ^LLlaJI ^ (^MjlJ! Ji^jGJ! ^ J^Vl 

4_lLlc>. diLtj) (_ il auVl lLs^^JLs*! Jjj <^ ~^ J La-IL>* I (jL£ LI CjQj h_^j!jljJ! (Jj^> f 4_j>*L)l 
(Human genetic enhancement): ^ij^i jrjm^iu ^p^jUJtj ^ J^Lui - ! 

i (j-uj-jJ ! (j i "">- J* flJ I j J-ua.a ^ i ii ~*-"t I j i jm v (_£ I (j i u it-a 4^>. j i_j i J La-J»<J ! 4_iJ i u "a*] I 

,( vrv ) | i , n-w tfjju «.^ jr ifuJ! i ii -a-" i njj i4J_a-*-i g.^, Mitl (j i ifc^ 

Jl9j i^jLaJ! j_La i_ij_»jiiJ!j oLslaIL>J,! 1 c i$j ^ d>^LdJ ^ i ii -a- "it I ^jl 

I- 1 1 uLuJ L*J i4_bjJJ ^j-Ajl i n">>l— 1 Cj_l*J! (_^JjJa (JL>^J! (j-a »1 i ii itl i ii -a- "it I I JUb Ci i "jLa 

i4_ul i ii <t V (jjjlj_Laj i ii~a-"tl IjUb lj) i iijLa j^^/l ' 3^La (2)^-5 iJ-4-J->Jkl (_)^L>l]I (^jjJIj 

j^tc. jl sLfljuiaJI (JLvjJI j_l>-VI I jub ^La tltjp- 'j-t-iii <JL*£. !j ^jjlitLa- jLC^I Lkj^T ^jl^ 

^jIj Mitl l<j jlr (j n "" 4 jmiii g&HJI JU_c^l i>j_4 JlLa 4jsj^>- olj ^ YY ^tuL&L-»-tl J^J *Li^^?l 

.4Jj| jl 4 Mi^lLa ^\ ^Lljso V (jr*J i I j-iiJ I J 
t _ 3 jJI i4JK Mil (JSLi ^ jr Lu^jJI {j\ i ii -a-"tl i_)Li (j-a U,?-'^^',? Mitl ^£ ^^Ij^jJI {j\ < u -a-"tl (JjLu (j^Laj 
(j i ii -a-l t I ^iS j j lujIJij g jLaqJIj o III j (Jj^jJLi i4jbJLj»Jlj 4^ajJLaJI <J S oJ I t_iIL^ L^jJjLu 

4j>-Ijj>> (JLaX-Ll «.L^jjIj t»LjJLill L^ajj^so I allL>.|j i4^e_jj-^5 ^-.j . ^> i L^ajj^so d UjJ (jH^'j 
^jjIlj^Li L^JjLu La^ i( YYo )S JaJl£. <J j j Cjlj^aJ_j_aj CjIjJiJ LgJl!jl " ^jPJtj ilibjLjs^ 4^jj_til (J-La-^TiJI 
{j\ i ii sr "itl j " j 3 '( YY "^)p jMjJ 4-a- i^->lj Cj1_3^LL>"I L^_l3 Cjj jt^ 3jL)J_C CjI i hIjJlJ ^jjj-^LjL-a 
(jl Sj 1 mi V I j^a i^a_c_*JI Cj_lj>> (j^a (_)^>J .^>itl oJJb 4_Hjjl_L3 M^jJI ( jr Luj_jJI Aj j fl I, I j^a ^^Ij^JI 
4JL>^lj_a ^£ (j-ujsJI ^Ir LlILc. j<uj jl d J '-"^j '-^ >«J1 1 J-^* ' L^J tjj^-i J-^ i^^IjjJI i ii se "itl (JLa_cl 
iS^j-ll 4_LLujJlJI (JLa-C^U La^Ls- 4*1 mi i aj ^jl i n'^VI (_Lu3l ^If (J^-JlI i^jnl'itl (Jj-^ jl i^J^/l 

.4-aj^JI M^ ii. jtl ^Mi^JI ^ J^aVlj <j!jui>)M 4.LLULI1JI LMiJI ^ J^Vl j? U£ 

i ii Vitl (J^V 4 jl i nLlltl Lj^L>JI CjLLljv ^"'<VI (J^Jlltl 4_LLa-C 4_l£. Jj-iii-a 4-Bj « aifl 

* ^ 1 4 jlj i^>G jjl_x_a 4 mi a ■>- (j>a ^ si A" , „VI ^^Laj i^^lj^JI 
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Ijufc 4 j ai a ^Ir 4_JVj_L! I j'» il * " i ^jl (^^Lqj (jPi! * tl (JjLu :J[jVI jj^iil 

(j-o Sjjj all tfjuk ^jJulS jjl (jr^li ' ^ j Q-"Lj flJl ' J I Lk! j I 1 j La * ^ I dl jjji 1(_^>-JlILII 

jjk jj^JlX! ij i ii -a-" II (J^JljJ! il i(2)-aJJl! 3j_aJ! t_JLIo ^1 j j mi" (j^JI (_j^5 j_i^J-Ll I £_j_a^»- — 
(_£jJi]| < 2>-«3-t 1 » :4J_a-9 '^'^ oJUfc (]>^J i4_)L>ol -ilj-LI in ill (jjl£UI 4-jJLc CjLa t_ i ILi 

. ( YYV )«i i>>tl jj-aj-ll <j-a 4JJI ^1 <_o»-lj j_l>- 
Jjj Jl9j i4j>*j)j_!l j!_lL>-I (j 1 n-a- \ JljIJsJI J 1 a i II t_JJa ^If (_paJ*< ' (jP^I uaj [| ^la^ — 

l^^f La J£a tjmitl t> ! 11 -a- "1 1 4_LLa_a 4^s- jj-II jLu^' .^"WLfl^Vl ^ VI I ,W\ Vj» 

.4JU^JI ^ <U$L>- 4j oLj^s 
(Ji^JLjJLs i^ YV \<jlj_ii3 Vj JO - '-' 3 ^* *(Jj-^ L$_La i4_*_3jjj jl uaJI £_Laj (jP-J! <_>^3 3— t^s-Ll I — 
SjjI^JkJ I g_se-J-SJb (j-a ^jLLII (j-LL>iJI 3.sLc 4 jl 1 nLuJI L}L->JI d)l_Li^». ^ '1 j 1 n -a- "ill 

(Ji^JLjJI (jL^ gaJI i-^tl t_tl>- ^Ir LajJLa > 1 All Ltj '(_yjljj (.P 3 ^-^- 1 4_)l_i^>VI jl t flj) mi " 1 1 

■j La.il I IjUfc (j-a Laj-x^a ^.LjjsJI 
:(_t-IL- *J 4Jj^ : L^JLa 4JJI j_l_Jlj j«_ij^>o (^yl^. (j-ia-u ^^lll ^ysj) uaiJI a ~> > — 

«dJI (jJtJ)) X 1 11 a ^1 «Lj!jj 4 i 1 nil (j-* 3 j 1 U \ /«.! in ill Ii) j_ XjlS 

(j-a» :4J^j ( YVi \(. . . 4111 (312" '-^JtH'-^ (j ' 11 -a-l I ( YVV )i">l -»-lA"t lj ( rvY ) oLca-aJuJUj ( YV ' a mi I J^l 

0_L) »1 a Mil Cj_jJL>- 

j_Laj (j-djLall I j 3 j La * 1 i 4^cj>> j cajiJ I oJUb (Jj-aj '^hA^ ^Lccjc^JI ^5 4 , „ A 1 ^JulLI (J^jso 

.Sjj^JlLI 4_ilupJI oLiaJLlI 

jilli < _ ;r ILll Sjj^jd.1 SJ^Vl 4 jlr j j ~ jj_^jlLI ^Ijjil (> in -a- "II J^-V 0 M S'.'iVI J^Jl^JLs 

j_J_L*J I ^ ^J Li i O-l 

jj_^_a-j>» tjlj 1 (j aj uzll I j_<b I jJi 4_j_aj_j>w ^ jj I 4JJ I j— ljJlj j 3 ^j-a 1 La 4_Ljj>> «. LflJLl I 

jl^^^l^^v^t^S <j-3 (^j-^^l 3_Lc j| : ljJL_3 (YVV) «6£> m, ^Ll 

j! »1 uaJ>VI : lyLLa iu ,,i^\\ ejJbtlLi 4JJI jli. j Lai ^i^^ . /^L^aill^^ 

j_l!L^ (]>jlj (Jlj-J-LaJI 4JLL1 (_^jjjtXI j— l! I ^^Lxll j_a^/lj 1 ^ jr a_uj_>J I j— L-L-t-TiJ I (jUa^a j| ^ mijJI 
: (^j-lLsj—SJ I <Jj-2j n4JJI (jJj I j r (^l (JjjLj-C ^1 («^-La <txL*>. ^j^- fufej J 1 u <i" ^ j Lij-aJlj 
jLill j jLsejs-^I j j-a^JI j (j 11 a mi 1 1 (jj^L" (jj-^L*^ ^LLI ( tjl jjfc 4JJI (3L>>J j^jlIIL jlj-LI :4_ajLLa oJLaj)) 
:4jLa ... 
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:(_jjjl_t£. (j-il (j£. lSJJJ i3jlZLfl_J ^_j_l>- (jj ^ J * ' tiJbe-jJaJlj JUfcLx^a t j • A "it I (Jjfcl (j_a a 

.(^Xf^jjUtl ojLoJj l( _y«itlll <UlSj t4il! (jjj t<dJ! jli. (jjaLtlfl 
Co-^ <<-> ^HJIj _j j <"i_all]lj (J i^gJIj ^AflgJIj jouI^jJIj — . ^ / Tl jqj^j>o ^ylf '**■ uaj (jP-!l CjJ.sL>*^! La! 
I j A A"l'ai i> jub (j^a £jj i_ 1 1 n~^-i LiU muj^ejJ! «dc »Lj aaJI i flJba-l JloB t4JLI! (3li- 

La| i«Ljlj^>*L) frl A j <VI ^j_^J ^jJLx_a (j^-iT *j-^>- Jtir "i < nlj t(j kjIjlJIJI 4jr A (_L^oJI (_y3j it_i_lL>*}Lt 
. ( YiY )£xaj»JI fj& <dl! ,3L>. ^ 31*] I (<s-4> JUtc jtaJjJLa (( _gjaIaJI j 2LSLJUI 

4JLa t j A" , „l 4JJI ^l-s. j_ui] J-^- (J cajiJ I oJUfc ijl^- i}-*^*- LaJLu m 1 n-a- "tl mj-LijsJI 

. «Laj^>JI ^yl^. (_LJ^ ^JL*] i«b^L)^l J-y>- ^ J-°^' 

LjUj-g jj iii ^ «Lxjj!jj (jjjLujI (jl 4jl 1 uLuJI Lj^Litil (^jijjsJ! ^}L*]I s-Liiil j_a t^Lilt j^*lt 

CjjJlj^ 4 1 1 11 s 4-3j_*-aj n_ il 1 a )VI lLs^LLsJ CjjJlj^ (JLaIL>.! ^jL-a 4^j_jL-a 1 a A <jO_jj>-Lj ^Ir Jl^»j_»j 
«bl «Lu!j jJ! CjJs^jj i4_i jQaj j-^"T Je> up i^l _jl (jr^^JJ (.p 3 ^ 4 - 1 4jI uaal _jl j^fuui i~i"i t ^j-Lc>JLi jj^ i^-> 
(jr LL^J! (_L>-JLjJ! 4_ae j *n tj-LL>J! jj_ CjjJLjs- jl <_ il aijVl (jr ^ Ja^LlLi*.! CjjJU>- 1 it ! j| 

Cjj_4J La LJLi. jj^JlI! (Ji^JLjJ! ij\ Cjjj>-j ■ 1 gxa-flJ ^jLlil! ^1 (j^lseJj 1 j ..■At «J Ajj t— «. T 1 1 <dj ■>> Atl 
j<Uj-a- "tl (jj^-i JLilj 1 LSJLLva j_Li! (J~>.jGJ! IjUb j<s£L>* tjL^ it— il i a LWlLcjj jj^-^L Ijlj-tis! 

£ftjut -a- "ill j^J) 4^vL>JI ,j-a J-J-^l ^!M-»J! ^1 4^L>J! j| i| i^ij in tt "ill JlJJI JLv ^ J_ui! 

. CjI jij 1 n-a-'tl jjLejj ^? (^IjjJI £j\ 1 n-a-"tl La-Lu Cjl_p*L>JI (j-a JUu (_^j!jGJL£ i^^IjjJ! 
Ja^LliJ jl ^j-LLsJL jlj—tii^?! (jC ^ij in -a- "ill (_L^JljJ! JLju (^j-LljsJI i_j-LaJI Jl^I (JLjs^ (j-a-fl 
jl — (^yj^ljJLaV! <_iiaJ! i_iL (j_a tfj-^i d)^ 4 - 1 (j-^ ' ^^3* (j^La-a J J C Ll_sl-3| j ! JLibj — c 

J_4JU (jl (j£La_t3 iSjJLlI! 4j>^jJ ^1 4jL^>^?! (JLaH>*l ^j'-^l A-^- A 
JU-^La-a jjja ^ ij 1 n-a- "tl (Ji^jGJ! IjUb £-^9j-a 4_3jjca : CtJ LU I j^^ii I 
\j ,^«At 4_AJL>J,I j^j j tl ^Lu! Sj^ljj CjL i j 1 n -a-ltl (j-U J^jJb qui I Cj1_L_>J! ^ ij 1 n-a- "tl 

(jL^ Ijjj idil j ij 1 11 -a- "ill ^ Sj Mill 4_A_ILie-a CjLLc. Lajj J i4jIj^I ^If IjljLjj 4JLt^o j 

4j| j| i^_o^JI ^Lul 3j^|j (_ r 3 (_L^^ 4^a_a>ajLa L^-La <L)LiJI (jl jl Lt.j_ilu 4-a_a>ajLa <d A .^>t (j-> 1 n-a-"ll 
J^Sj La^ (-iMljw^l a_jj±mi ^JLvaJLl jV ^ Tir )4Lu-aaJI jLpcl JaAm J uall l jLukll .US ... LvK 
(Jjmj A 'tl .iljjbl tLujs- (j>a V 3jj>-VI SLptil LljJlII 3L_>JI a I A" jj^s j__l!Lsu .'i.tl ^La^?l 
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jl 1 2 3j Laj 1 1 (JjjJI (_>^ju 4_JI _j£.JU La (JS ^If ciLIj < La *jj / Yii ^LjJ d -»■! ,^>a <>|j3 La i—tLa- (j^ 
(jl uuVl (jlf J[g l^>JI (_, « (nil (j-a 4jj in II pj"lj ■" se a (_ 3 -3 oLLljsJI »1 ale 4_i 2 ' La 

t^Sjp - J->L ljufcj - 4_l^L^ 4_j*JLa_a 4_JI ^IjJI (jL£ Ijl Laf .( T ") ((jLa j-jj gJI) 3jLk!l 
(jL£ lil J^ua-ScJ ljufcj i4J M_«£La jf (j^-La* U La.iL>. (jL£ Ijl (^LsJI ^1 J^JljJI <bvj-i 

JUjjLm j ^Jl '^>H 4JLaJ>- 4^j-»jaj iLiiJj **JJ '^"t I J Bjjrt" 1 nil dtU flJ) <t3jji>a j^^iit 
^-l»j3 j<u idiLLitl oJufc £-J-a^>>- i_£J-t CjLujsJI (_y3 Lcjjj LaS (_, ij 1 n-»-"tl (_L>>JljJI Ijufc (_,lf «LujIlII 
(j£La-) jl '. Lkl j -a-^ij iJ^J? 'tl t^j i^j_t!uJI (_ T 3 <LaL*JI JLcl jJLtl (^If s.bj 4_^_l>-jj (_ 1 < uLb La 
I jbl 1 £-a-!i^*Jl I J jL^J^Ij (j-U->JI (_,-& dlL^ CjMj 1 11 -a-'itl IjUfc (j-a 3 ' j^" 1 ,1 dlLlill j uajv- 
t4j^>L>JI d ■»■ I 1 ^» 1 1 ( _ T it <Lal_*JI <lseJLa aJLl L-lLsu j_*IL>J.I cUcJLua ^ O-aJ-9 gJI ua-1 1 oJUfc 0^>jL\j 
t_lj— 2J L*_i3 (_£j^>-^?! ^ If I a frl Ju-I i(j-U->Jlj (jjjjVI <L^cJLua_a (_p3jL*3 (JL». ( jr 3 Lai 
^1 (jlj£.jLj jljlltl (jljJuuaJtl (jLS Lj mi" 1 1 (Jj^sI (3^lj-i (_£ J-J! (_Lvuj.ll i- 1 1 nLXI (j-a «J~ -»■! a 
^■jl Mill <L)Lcj (j_a J-^j-i 1 11 "1 II j<^>- tjL? ij^a_j_>J,l J (jj_jj^?l 1 a A ^^IjjJI 1 u -a- "ill 4_i_La^. 
4_j CjJI ^ C ^La'i/I ' 3j l ^ > " SJlC.1 2j tla .' '_' J a> ^^ ''- J ^ IjjJI ^LlB ^jlj ■ I ^ j j " se 1 1 ^> t 

La /, If (_3jjljJIj ^If ^IjjJI (j^ 1 u -a- "it I Cj^?Lv (j-a 4JL- (J^ «LjjIjJ : j_>juoL3*JI jj^iil 

(J^ (_ T B (_L>>jQJI 4_ajj>- i_£Jl^ 4^jjL-aj 1 1 j" j C ■"■ ^ j*£L>> (_,^ Ji^ 4_Lxa3j l^>- (j-a SJLsJI oJl^J 

4_ljljjJI j si . ^>t lj 4-aLtJI JLcljjflJI 4^jjL-a j<u i (_gj i^i 1 1 1 (jjlSlil (_£;j_ajtJI jj Laj 1 1 (_L>-lj_a fj^a 4JL>-j^ 

^ tl L^Jtlj i^jljjJI J 1 11 (Jj— a ij^£L>JI Jal 1 i"i ml (^yB L^JLa jLa_j_LjjJ (jl (j^LoJ (jt^' Lr^ 

. Lbj_i£.j JUI jLp£.lj 4 I njll 
:2uJLuLItJt L^l^Jt j^yjIjjJI m^ltl (3->._lLII liLu2 hi a ^-cjxj^UIj - i_j 

( Jy jJ I (_ya J U2 ' 1 1 (j I I -1 ^ i J 1 11 it I (j-> 1 11 ">.-l^ (J 1 11 i 1 1 ( jr 5 6 J_2J I ' .It-. fj\c I jj I J L^jJ I A J_0_»J 

ij<jjj^eIiJI (jl^ L^L*"^ 3JUJI (^ »1 oUtl i_aii>-l 4JJI (3^ j-l_Ju j<uj^>o (^If Lbj-ibLLaj C-Jj 

^LaVI 2L*b?l ^113 ^1 jLif .('"^j^UI ^L LpJaS LkjLo^l ^ 

a\ « t — > T I Sj_^_iiJL£ (jl (ii'tVI 1 j jJk: (^1 i_3l_^>j^l» JjJj^-a ^ isr A^\ Mill 

i (_3 \ Laj ^? La ' ^J^" (j-a 4jLa 1 1 j '° 4JLlj>J! (^ jj-C. La SJIjL V j 1 j « 3j J ' ■ tl LaJ V (— 1 Ij in 1 1 j 

La (j^o^b L-JLkj V US 

4_ALaj ^ i^j-" »(_, uJlj)) ( r °'\(4l£. 1 j j j 4J I Ala ^jLiUI ' <~ Sj ^ ljufc Ji<-aj (jl 1 n'l^Lt 

.^LJ,I j^k 4lc (j^^Ij ^jLiJI 
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4 j i n't . UJVi j| nj-LL^JLi CjljLsJ ^1 /, ij i u -a- "ill (Ji».jCjl ^y> r I uajsj i^l (j| - V 

^1 LJLc. I ea flj (Ji^J&JI 4-tLa-g OjL^ Llj iIJlJJlJu LoJj^sO Laj_x-a (J^-JlLJI IjUfc ^j^Lt^tJ 

((i™) i^j^UI JJJ>*J I" i ii I ^jjlil JJ^JJ i^jjJLU i^£. > f \ fljb V ^j^Ulj i^jMj L^g-Lu (Jj^>" ilLUj 
(jjSL) (jl Sjjj uaJLl (j ii j Ij ' jl u g VI I JUb ^1 jjailb Laj^e^a ij i n-a- "ill (J^JlIII (Jjt>- l^ 1 - 1 -^ vaVl 
^j-a (J^JdJI IjUfc ^Ir ^aljLsVI JLsuj jCL*j Uij^tLa ljj-ii> OJ^- 1 o' (j^j^ ' !j J .' ^ j j uaj* I ljufc 
. >_ 1 1 ii ill i La flawj j oaxJI JaAa> t^j no *»JI '"'IjJJJ uaJI 4-ml 1 »L ijjLiSUI 

jl SJljIj £_i_i^>Li (j-Lc>JI ^jy^Li (jL^ ijjLill jl J 1 jtl ^Jt> 4_i JlIsu V (_£jJI 4jn) mu 1 1 jl jj uaJI — V 

.^JulII jjLlUj < Ij-lLj 4-jj mi" 1 1 Jj u^>- (JLois^l (jj£>J (jl jl i4j JlLsu V 4jt) i"i" I Jl#3 iSJljIj 

4 jl . nlnJI h}L>JI Ji^JLlJI i^^Jj j! l? ^ JLJ SJ f^i ' r*laJI Jjk»" JL>- ^ - 1 

j-a i4_^LiVI ^1 (Ji^J—lII ^&>- « < I j ■»■ j 2 I" ^"1 m 1 11 (_£ jJI (j-LL>JL) jj—iis Cj|jL^>-l ^1 
JlJx. ~H uaJLl 1 2j ^1 4 1 1 n ilLi Cil j'j 1 11 "ill (2)-° JJ ^ *' ^ I Cr*Li3^ 1 11 -a- "ill ^jl d a 
A i^«tl i^j^JI ^Lul Sj^lj (_^>-J Ijl ^jl Mill Ijjuz a ^ ^j-^ J i(j-uJjj^>^l 

. L£.^_ilu 4_a^-alLa I gjjj (Jj_i^>jJI < lallaJLl 

Sji Mir 4_ujjoL>JI 4jjjJ 4£La j7it'i[\ (^yjs^LjjVI joJIjlII 4lajljJ ^ jSAtl ^ iil^l ^jlj |j_4 
jj_3cJ V)) ^(Jj^l jlj— 2JI *L>- t^p" '(Jj OJ- 3 ' 11 H ^1 C ^_jjljjJI 1 n T "1 II j_La JlS 

4-jLiJjj 1 n aj i^jl 1 n <VI «J j caae ■"■ I C,t-L.t-U 4JjLjiJJ 4_uIjjJI <J . ... 1 i j tl ^|f diljj! (j^a (_^| ^al Jlir" 1 nl 
.^ Y ° Y \<4ji^ mijII 4J^i 1 nil (j\ upj ^^cjij CjLjjjJJ 4_lL (Ji^jGil jl i4j.Sj.ii]! 

:(jr jjjLiII lJi^II La! 

j_jJlI «j . i-^> -^.t I '"'I ua-jjj llj t4 j 1 1 nLuJI Li"iL>>JLi (j-ul 1 11 tLi ^1 4 1 nil j^jjLjs i>L>jl ^\ j 2 ; (<jJ 

( _ y lg. 4_La V0 3jUI ^ J^iaJI Jj-^' ^JJJ^' 4_L*3l_fljVI ^jj^fLo ^^aj JLaij i ( roV )4_p-M_c ^1 j j 

i>Juk ^^yjj ' iC.'yl "II ^^^j »J (Ji^jG j Iaae i4 q j I < a 4 j m 4 ajb ^ " II jAti tl Jp* 

<_<J5tJ 4j| ^1 f WO ^1 i ujVI (j^JI 4jL«^>J j^v i aJj-jJI (j^Lcl ui a J Y °^4_ajJI 

miU jJU-£>l LiJUji^ t ( Y °°)J i n j 1 1 ^ i n-yj j^tj i_3lj^tjVI (—LLTeTu (j,^ 4-lLijsJI CjUcjVI i La • < "a 
^l i^^jj tj' ^1 '*<' (j- 0 jl_iIL>.l *lj^>.| j_a^=J V SjLII j»Lc ^jjjLSJI ^ i n'j-aJI 

t—tjL^pJI (JjJjLIII (_p3j_Li 4_uljjJI &\ a '^11 j_uJu ^jlj i( Yo " l ^L_p.jJj_u J i n i II {j\ i n -»o 
^1 J uaj Jlj3 ^pJI mi II Jl « &H\ 4JJ 2 ♦ I i_k!L>J,l ^j-tJbj t 4 jlr t_^L»-a i_aiitJJ ^^^-Ll^JI 

i4 jl t nLilll Lj^L>JI (Ji^jGJI Lj flj ' fllsell (jr I : i^JI c_<-^jJlII (JjJLtlll 3jLig.j iLaLc (jJj ilif 
^1 o i nil |»Jl*j ^ uaS «LLaLUI SjLXI i _^£s f.) W ' jjjI^I ) A jjLuaJI up 1 "Jj) 1 ^> m'~ 1 1 o' 

' 'jl ■»- "llj cj1_xj^?I «.Ij^>.Li 
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4_^LkII SjUI )\\' *lc (_yiUV! £>AJJ jJU^f La-£ - 2 2 ua-juij 4^>.ji^J\ 

Lai njl^jjs^j ^jl i ii <l f^ya j| ^jl i ii )l £yi Jj^LsX. J)!""- jl njLujJ^U 4_uljjJI ^j-^ j| i_x>JI t_cC.}H-!l 
4_uljjJI sL-ujLLgJIj Cjjx_lI! JL3-C.I Vl 4_La 4_LoLjJI 3_>U,I (jr^j' J-S-fl ^1 j i aVI £j_iio],l 

Lt^JJJ^ (j ill o U 4_uli,j_jJI di Lj_^3^j dL>*j i^^Ltllj ,J-^J ~" uolllj 4_iL-9jJI jj^. 

^1 i_3J_4J (jPil CjUIj^w^I (jia^J tCjLlj S-*JI (jjJLaJ 4_lJjjJ! 4 j t a -a- 11 £-jlj-!l jwajjJJ J i^) ^A*\ 
1 o £ iJjjLsJI ^jl i ii (jj flj&gJ « i ii" (_ 7 J-!I CjL^-iVI jojj^oj ■ 1 j -t^^- Laj di^^i i nil (j\-u±><j 

.( rov ) ,,,,„;H <> Jjjug jUoj 

d (** 1 "J '^"^J ^° tjj >■ ' * 4 i mi (jLiL-jJLi l_aLj_j_u! j^ajj— a 4 2_uj i ~ ij Us ^. i__LIjlSj 

^ -La-~ i ii \ (jl Cjj-taj- i (jji^a L>J ! JuLlI! CjLLl>JI 4^>JLt_aj 4j!j_jJ! ^jusJalj m^ ut 1 1 1 ^jJLlseJJ 
(_p3j^o (__;Li LgJ 4_^^Lc V i4_ii3j_jua j! 4_£*)1 i ii jl 4 j K mi / yajl '^-^ 5J!jl jl 4j_jJ2jJI -Sj^Jl ( _ 3 Ju^»iJI 

jj^u _jl idil 1 1 ij L»JLI tfJUb (Jii-a < )1 « j" i nl S> i<->L-3 Cd flJ J-S.-3 4_uj_jlI! diLiUj mi" II Lai 

4j O-aLa La (_gj) i ii i^LCjs*! ^j- 0 4-aL*JI > e Ij fl]| 4_ii>j_*3 L*J 4 j A "C a Cxj^jj ■ 1 j 'I ud CjLjui^ i"i" 

(^ 4jsjloIXI cjUcj^LI 4_^^L>-Vl diLujlSLij^l CjI jjlLII (jiaAj «.IjjvLj 3-^j^>. 4_uL3j Cj\ $y 

CjjL^ (jPil i4_p^jJj-__jJ! 4_ujLa_I,l C1iLl£^L>.| '-"M SjJLlII j i ) ^^V j-La-S 4jIjjJI plr 

CjljjLell] S_)Jlx_o *j *r ^JL>J dlLt-l^ i"i" (J's mi Jl>*G joJ (j^JI CjLij^sjjJI ' jl JU^>Ll j" *" 

jlj^>> (_yJI 4_ujjl_flJI dil i nljjJI (j^« ' dijl Mil 1 3^ i^ Y0 ^^o1_Llj»iJIj 4_uIjjJI <J uiJ 1 jll (jljL-L-a 

.(^ ) i"i t «J u^ajhi, I ol uaJa-JI ^If CjLxj^/I 

^^^jb il i4ZLaj^ (_^-a ^_j_ZS I j" a j se 9 ^^^Vl J mi->- 4-aj^>J 4Jjl_a-« 4-aj^ 4 j 3 1 n^l L^L>JI diLaj 
<_<j>-l j i_£_>^?! j uaJI (j-* 3 I jtx aa&fl i^^^^ljjv! £-j-3^>* ^Ir j«£[j>- j^k (JSUI ^Ir j«SL>JL9 i4JLa 

. (j 11 3 ~><1\ ' - ' I JJt? t^aJl mJ JL>.| (JSLiliJ M^jJI j ..A'tl 1 A^. J^-*- 1 (jr i ~- J H^' 
i4jj_3-«JI ojl^olal (_L^!j~a j^j_3^ (_r^J m^j mi 1 1 1 p 1 u ->JI 4j>^Luj-a ^ ^£ 4 j 3 1 n^l Li^L>JI ^Jaj 

.J^ljil i>j_ik J 3 miJ (jr^^-" ^mmi-^IJI J (^M-sJI Ji^jClJLe 
pjl 1 11 ij^>- (JLs^jLi tjj^ L° LJLc. ^^jv^LslJI (JiwjCiJI j g£ i(_L^jCjl Ij-ib 4_ubLa jjij jwo JL9j 
(Ji^JLjJI (j^J '(jj^'jJ O^J-^- 1 ' . ^ >J JL? ^ ^ ^ 4_j_3— uj— >JI Li^L_>iJI ^1 ( '1 L*aJU _^_>JI (jlSLa 

j j C i"il A ^jjC (Jjj 1 11 a <j-L>> (jl^a 5 i j ^- ^ a i"il A ^jjC (Jjj 1 u a <j-»J>" (JLj-jLl ^ *J "1 1 

(j-iaic-ifuJ I VI j3^j V j j a it— il 1 ajVl Ja^LL>-l V i> (Ji^JLjJI 4_lL3-C (jlj '. 4_ijjC.j_>a 



(j-a (J-^J o' L-*-^ i^^LjlJI I Jl^j j3LLj V 4 jl 1 uLlLJI <>Lj^L>. 1 4 1 1 n't J A " *j Vj i4_ 
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Lil i_^jJ! (_Ltj ^1 (ji^SLi La i_ijJ9l ^j-L>JI J 2 ij i4_ujjL-9j ^ j e j (J^l A a ^j^a p i u ~>JI 

(Jj^ d -»■ A i jljJLjJI jjs i<LaL*JI 4jjj-£>Ij ^ uil\ Jl£.ljJ9 ^Ir LLa-H^.1 3j_j^L*_a CjL-uIjJ 

L}UJI ^ 0 ; i,„^UI j ^M^J! ^L^l Ji. jqJI ^ ^ La ^ \ ,«u,fo t ( m kSLL^| 

OjjJ (_£ jJlj ^jJI (_LlJ 4-J ^If i_i-L*-U (j^J»JI (_Lc_a (J-=e_jJ jO-lLuJ! (j"L>JI (JLiol (JjjLl9 iJ^A-^ 
i\-u\j-l>. ajJu^a Ijl «.ljjJI ^If (JjjLojj i Lul 1 "''! (J^^' J ' a i4lb*LI 

j! ^Lva j j3 ij^a (_^jJ! (_£jljCjl i"i a (_Lo! j-a (Ji^jCJI IjUfc j<^». (j '1 tali ' La^ . ( nT )LjLj jl 

Lfcjjj^La ~ ■ i ^> I ij ijj '>>tl ^1 (_£-ljj 4^j3 ^j! 1 <Ia 11 Ijl Ll>*Ij gt. i ' ' jj j ^ -..II J_t£. i_)jJLLa 

.(j^sjJLI dLflJ <j-a J-^l ^L*JI (j-a ^LlU jj-iiaJI ^jl (jli I j! Laj^e-a j| 

£-LJs*j_JJ ^jJlJ^ ^ya ^j_^j_Llj>JI Jl^Lj I jLs i^^^SjLjs- ^1 C J£ 4jjj_<i]| £_jL3jJL JaLu j_ja^L9 

dili Jl£ C Ij (<sJ jjlj il ^jIJljJI jtj 5ej Jj-flJI LbjIaLic-a ^^lc 4_lj^>Lc 3JLs- JljIj.3 

(J_o^j X Y ' t °)l -Vjl j~ r I J U jj Juua^JLl 4ljipjJI r 1 i iaflj ^J^- '(JjLjjjJ! i>j_ib ilaj jj^tj ^L? 

.( Y " 1V )Lj-La joikc! j! LjilLa ^1 (_^jJj VL) Jaj^ i~i a t . 1 A 1 1 

t^^yjajUill Liia^XI Lai 

^-MjlJ! ^Lc f IjlaV! ,t,tl 

^Ir jLvj-C^L LiLIjj — 3j_a^L»^aj s-Ltla^! 4Jj_j_L>s 4_2jjJiaJ! i>juk Ccx-i-i^s I C^j>- i ( _ 7 -Ll^J! 

. ( r-1A ) LjJj! Jj ^3 a i ii a sLfljjk CjJL£. ' 1 j <Lu Laj Sjj^Jli! 4jJL>J,I ^jLHI! 

4jj!jjJ! (_p3!j_a^/! (Jj -a- i uJ 2 j>jm i ta ' i \ \A\ (jr^JJJ^' (j nl-a- alt 4^U,j_lI! «LL»_a^>J! Cll2jI Jj3j 

oiiLialj t^jl gJI t_o^L-a ^ S blj a Ja^ i"i t iCjLu_>J! (^Jj-k L^j^^Lc (2>^>-aJ 

(_p3j^aj \j all 4jLi^>I CjJl^G !jl i^jl Mill t_o^Li^> 4_o_sl_4^ OJ- 1 Lr Lr ^ Lcj < i"i a ^jij^J 4_lII jLioil 

j ifu C jjIjJI j.ajJJLI CjLj i^5_aJ LiLIj CjJl^I J^Sj i (J i ii i II ^1 <=t I fl ' (J -t " >Jt I (j-a j j t-.-^. ^^IjJ 

^jl i ii <^l JjjJLs* (Jj^>" Ljjjl nl-^a sU-SLaj! lLUj jj_ajj ■ '"'I )j 2 « 11 ^jjjLoJ 4_lIjjJI 4 j « a aall 
mi j II tlr^JLl ^La^v CA-^ c^"^' (j^-^y 6-° 4-i^_aL>JI 3jUI i^^^l l ^_o t lj»JI L-xlaJI j 



II 
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p ■ " >%i\ ^!jJL>-Li (_j-isL>JI (jj '1 all ( jr 3 ^ jr ujjj_flJ! m< ~ 1 1 LiLIju ju>*| jJsj (jj * j 

^jLj^jJIj L^La^l i j I*" j LuLil /_i 1 oUo^fl lj_&j < A j 1 1 

(j-a 4_<2_u£L) (Jlj La ^}L_*JI (j^a ^J-*-^ IjlA (jl (j-C '"' a ^ 4_ujjL9 dil i nlj J (jl V! 

( _ps|j_ i a^?l (j-a <J A I" a jl (j£L«j (jr^l <d jl . A" , „ 1 1 <>jLjT C^-ljs- (j-aj ioIjJl^ < -^H > - 

,( w ") (jjjLjj^?! Ijuk (jr ic j_lX! Lg-aSL^- i^L*^ Ji-II j-*^' iLLL-u oLLLj i ntlj 

Jl£ 4_JLa^ 4_!L*. Jj 4JL>- ^jjj-lI t4 ja la^JI L}L>JI ^^^i^. ^ m mi seltll J^jOJI 

j^jjLc jj ..1 j flll i 4lLic^ i"i a p£!j». (j I aj »"< I (j£L«_)j «<Lui_^uill g&Jl a <j-a dil j ij i n~a-"tl Cj^so i£j 

■ ^ i j i ^ cjLciLi ^jj^-i^sLti! (j_jHs*LiJI I j [jl *" ^jyjJ! ij;j_<fu-iJ! p i n->JI ( jr b 4_lL_c_xjJ! d)Llj_j>*^l 

( jr 3 jijj u& jl t^yfll>. ^ lac tfj mi"^ 4j '^>j^a 4JL». (j£. ^-iL ^jjjijJ I J se i^3J (jL£ La : JjVt 
~ j j&juaJLa iciLIj ^1 Laj itloL*. (j£. jy-^Lj tfj mi" jl t^j i 'j flj ^}L*J 4Jl>*L>*j '(jl ' ' n^l i si fl-La ua\ 

J j j flj I IjUb (^j-a ^ ij mi -»o ^^yjjj^ (Ji^JLj (J^5 4 jlfj i(Jl_a^>-^?Ll (_^j!JlJ1I! p£l^ JLi^DLS 
. (W,) O j£i Jj^u (^jJ! ( 4-UM^>JI Lj>LiJI tjAR^I (jr^^-*^' JS>JuJ! ^5L=w <$u&2>. 

jjkj i4_Lj>^Li-i3 i. 1 1 aLb ^? La jjj Mill 4_j^ a ''-^r jl j! j 1 1 ij i n->ij tjL^ La t^jLUt 

^jJ! jl i4_JI jJiLlI! i>l_Qj! ir r ii L C^j^cj iSjLlxi! 4it4J! ^Ir jj j Mitl — \ 

^\ 41a_>iJ 4j_uj_iil! 4JL>J! 1 nj 1 ! Li-cLg L>^j>" «d 1 >■! (J^v mi 4_bL»j 

!j_u^ 1 ajVI p-=tj>" UJ^- 1 D' o-^J 'Oi^*"^^- 1 4Ja^LL>^!j 4j>^LljJ (j-a 1 aju tajj , „ Aitl 1 1 

4 j_a j^laLLa ^jP-i^? Sj—lj^ jl « mi I ^J^- 1 UJ^- 1 L ^-^ Ji '(jr^J^' 4 1 frjU <>Lljj^?! A 1 i c^l^cj < ! Jljw 
4_!L>J! ^Ir 1 uaj] (J-a-^eJla di^?L>J! tfjLjk jj-* 4jLii La j| i^L»-i>l > t mi 1 j OjJb V 1 j -t i >■ 
^^Lual ^1 (_3Jl^J (jri;^ (j, 'J (_^>-JiJ 4 J lr J n_£jljd]! p5!j>. JL>-Ll£ i4_j_l^j_oJJ 

3jJU CjL_j_i^>jj dij-^j JL^j p£L>* 4Jj (_L^>^! (J « all ^L_i-a ^j^a di!jijj_ilu 

4-aLaJ j I l e ^}Lt^>^ Lc^ mi 3j^L>- 4^>-!j-^J! ^jl j Jail di^^v uaX\ ^j'-~>* l! 4-^a^l i a| 4jjj 

- ( YVY )L . .. A i j| La Myjl 1 j j - *-! l^J i j 

Lj-ifljb (jl i^h a Tr'tl <ilj_J>*^M (J^L>> £_ys L^J->-Llo (jj-*- 1 - 1 L>^J d J *J llftll 4-lj mi II d)^?L>JI — Y 
■> j A" ^ ipjstjjJI i la i "j" ^ Lflj] cilLaj ( JT jJL? i^j njl JlIU i(JLa^>iJI pJLt-a ^ya 1 al « a (_Lv>ij 4JL>. ^_jJI 
( jy jJL^ ^a| i(JLa^>JI pJLt-a (j_a pita ^jjk j-jJia^jJI i a )V| ^jl Cj-p» i l^j« i^~> ^ i '^J^ 4 jl j a J >o 4j>»I^J5c_i 
(j-a ^j-iJI ^ 1 J 3 i4^aL3JI (JL^L (j-a ^ ■ i ^>" 1 (j-LsL-all 4JLLI 4_lLv*j aj 2j 3 <J ti , „j" a 4^aL^ (J^L Lili-aj 
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(_jIlJI cj>\ i nlj cjj_x_lI! I j ^jj >i i ^ Ir Cj ' ^jPJI (j- 0 J— »-i 4JL <i "it I cjL>Jj^>J! 

.( YVV ) 4U! Jli 

4jLLI! jjSS LMJkJ! ^ L7 Juu*i\ J^jilJ! iIjVL* 

(3^L>- j— L-Ju i^L^-j-S (j-a (jr^J ' d 1 " * ' f«SL>JI 1 gJ i 2JI ! JUfc ( jr 3 3jj^j_U 4-)LiU ^ j '1 oi a 4-La 
3l_j_>J! a I aj (j^a J-, — (jr^LaLiiJ! ^aLa^M (Jj 2 ' 1 o $ — i_)}LlL>*^?! 3 )j I la 1 , 1 ^Jl j^? 

.( m ) L^J SjeJxa^a La "-j-J^ (j^S (jjjjjii!! Cli-p- (j-a ^? iSjJ^V! SLlscJl! LujJ! 

ii_£j_gJ! £-Lu! Sj^lj (Ji^lj (Jj—c-^jJ! 4^>Jj_j>* (j_a p i " 2 II I 1 j 3 (3 j i ii La ^If 1 i a j < nGj 

SjjI J (j-a Lgj^jjtJ ^pJ! ^lU! '^±)~ L *^ <j^J 'fj-*-* '£jLuJI Jjj-aJLa 4IiJL>J, 

(jl JJJ^J I j^jj ^ j " La 4-1 J i n->- i_lULaj (jP-IL^ ( Cj Ljj>- L>J ! jl dil liini -a-'itl ^1 gJI 

i>jub 4_iLii l_a jl i^jL«iJ! > 2 ^ (j-a i ^ a jL£ ^Ir ^ tvM ->.t 1 a iLjJLv^? 1 j 

^L_i3 iCjLs*L»J! (_y]J CjI j ij i n-a-"ll (j-a (jlj o T~'^ j' (jr-^?*-" (J^JljJ! J 23 Lj fl id!^?L>J! 

t^j^LaJL^I ^1 4 j ni^tLi j-^j La 4 j <i m ->JI Lj>L>J! ^ u'i ^ii' t~W J^JLlJ! (^^lc (JjIaJb La_£ 
J^Lj IjLa t4j o i a yj\ L>L>J! ^1 r ^^^Ltl! Ji-jdJ! ^ Jjj ^jJ! (^rlt^J! Ji^jdJ! <_ .j i uj -jj uaJI 

jLlUc! il*>* . .. i i a 2 1 , 1 jl u c I lLs^ ' " 1 aK 4j^? i jj-5=-i ^La i(_L^jGJ! ! jlj*> j! j-sej JIj 2JI (j^ 4 - 1 

CjL_lj>.Lj>JI (jjj-aM^ ^^LjlI! Cj_lj>- (jr Ij-j>JI ^^L_»J! (jjls J J i^i ~M La^o j-ii-^l Ll_4 '^'"'jj i4lj mijJI 
.^_^J! ^Lu! £ji ' JlSj iLJLc. dilj mi n-a-"tl ^Jlxjj V ^IjjJ! £j\ i n-a-'tl La_Lu iCjLjjjj-jJaJlj 

4 j a i ii l_i^L>J! ^ jr 3 4 j m i ii 'ao jl 4_jj>.^Lc diLiLkJ ^ ua j se ■"<" tl (_L>.jljJ! (jl ^1 jl mijj 
j^jS ^jj^a-a Jj-ii> CjljU>"l 4-La ^ 1 ^* J se (Ji^JU i_^L5 ■ ^ otflj jo£L>J! JU>-G 4 jl i nLuJIj 

I juk ) j 2jj Ji^j i(J_^>- jJI j! j^>- 4_l3 ^vljJLa jj_jJaJ! j*^- (jJaJI ^If i— JLc ! jlj njjjLaJ! j Mill 

. 4JL>* (J^ j^a (. . i aLuJ ijj 2 ' jlj^JI 

tjj^jLflJl (Jy5 L«| 

4^L)lj jj^jlll j_jj>-^I p i 2J1 jojj^o ^1 — ^ uaj\ 1 a $ — Laj_o_c CjLjui^ mi'II (Jj_aJL3 

.2LjjjJ! Lgj j^j ^1 4_^LJI aLaSVl 
' ^j" 1 ^ > » mi ^jLaj O-iL? SLlS (j ■^■j^ « ~ ' (_jjjJj1_i 4_aSl^t-a Ci-nSLv / _xajj flJI »l ua^JI / - a 9 

pj ' lLsJI (jl (j_a p_c.jj| ^ Ir I jjj ujJ l—^J ' iJaJI C i_iL>. Cxxj>- ijj^jJI 4—fllaj-aj 

' C |» La I (Jj 1 4_ui2^_a 4J L>- j» La I (j^-i jo-I ' *-LaJ I j I 4^ajjJu ( jr 5 <_ 1 1 1 u 1 1 j 1 4_L^X I (Jj I i—flJ Lie.) 

jLe .( w °) ^kiJI Ijl* Jil oAjjJlI 
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4 j 1 1 a ^ ojub jLiJLc! ^^LlILij t L^-Lo j j<| (Jj>.jljJ! 3j_jXaj». (J_*_x-i 4_u!jjJ! 4 mJu^JI 
4_sl9 jJlX! jij! j 4J-a-l^>Jk! j-LsL>J,! (j"4> <- 1 ■ <<l— ml I ^jx (jl tj^ji 4_a£L^e_a cjj^Js c^-p- 1 1 3 

.dilji^^^uJ Laj Ltmij LU 
<J j . U 1 1 (jlalj.^.VLi J-a-JsJ! j£LJJ *- .~..~,\\ (J~>.JljJ! ^ 1 ri'<j_oJI £j i~„[\ j ,^ ^ Jl^j 

^ 4j 0 ... >JI Lj}L>J! ^ ^yj-LJsJ! ^uni -alJI Ji.jLlJI ^Ijj! "J^^ ^ylc Liilj JL9j M_»JI 
j^k; ^ *\AA ^Lu-uV! jJ^AlII ^ 4_u!jjJ! tllUtjVl Jl a f T J S> J^i >a till j_£ iSJLvjJtl ojufc 

* (_>ia-«^>iJI 4-»-u!j.}j ^^LjlIIj (_j^ajie_ilLlIlj 

O^e-i 1 A -s^V 1 j" 1 alj > p~i j 1 11 Cli-p- iCaio ^1 ^Lljso ^^^JLpJI Ji».jCJ! LLua-fl t^j' O * '"' 

aj^^jlJI JaJ jJLL 4-l«^ua!Ij 4 jl.i.Liill Lj}Lk!l ^ ^ylL^JI J^JlIJI SJa^Lc . „ n.nVI 

(J^ljJ.1 (j-LL>JI JalJL u] ^ ij 1 11 -a- "ill j (^jjv^LtJI ^^.LljsJ! Ji* JljJ! j-jjLj tiLoLUtj i^rLbtl! 
^1 him ml 4 j r Mia :^Ljijt_ptj i(j-LL>JI ^ 11 <->- jo5L-^_TiJI j<5^j>. 4 mljj :4_ULUtj i3jj_£j_U 

o^s)\ i)>\/]o\) aw^\9 avU\i^\ ^ W ^ ii>xi)\ ofl^ : JW)\ 

I j_ii> r I flj ■ 3. > gJ t^jl iii't^l C)l A (Jj^jI (jr 3 (Ji^JU j^k 4JL>-jJ^I tfjub ( _ 7 -Ll^JI (JjJ_»_lII ^jlj 
^ Ji-JLlJI Laf VV ^lj>II t> 1 11 -a- "itb jl^J La j^ic I *» j a i(Jj>-^U| Jnutl ^^fl JjJ_»_lJI 
(Ji»JLi j j'a t^jl 1 n't^U 4jj_a-»JI (Jjs-IjJJ 2j-3»T (_3-IJ 4-iLLi^J! tfLpJ! ( j- a I 4 ja 1 n^l Lj^L>J! 

^1 4^rjiiltl i>j_4 ^ ^^ylt^J! (Ji*jCijl (^jLlLa£. jl I Jj^l J t4^a- i n't^l JlJ j3 ^ 4JL>wjJ,! tfjub 

^ ^j-jJI o^>^\ ^ J^- 03^ j-^ 3 ^' t jub ^1 jUs<tl j'a i( YA *)ajl_UI J 1 11 i II ^ L^jLIi 

LjMj>JI ^ J-^aVl (j? jLjJLcV! (>jli jL>-V! j^a iSjiJj-iiJ! 4_>a j^>JI 4 jlf t_iiij (_£ jJ! 4 j I . nLilJI 
4j Ja-P- (>a LlILubj ijljub^l 4_l^ t_JL»JL3 4jL>>!j_>a ^ oU^i! Laf ijljub^l 4 jl mLllJI 
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'4jJ i ii->- Lj^L>- (Ji»JLi jjb (j-Jj^l (jA-C j) j i 11VI jjLso J_stJ <j-Uj>J! (jt^ <_7-'-i J ? t " (JA-JlTJI (j! 

I juk (J^JljJLb ijli-g. tjjJ i>jl Juki j i4_aj^ i_d_La_i V (j-mjj^/l ^^J! i_LJs (j^_L>iJI (jLj 

jLlIc.1 (2>c La! ij! jub^/l (j^. I jut iSJLvjJ,! e>'j^& juu (J^jlII! (j>a o^jJI 

ua II (jV 'J-J-^I jl i n~ia i_dJj «Laj^>J! ^ 2 y 3 (j-U->JL 4jj i"i" j! jlj-tia! Jij 3- (jLSLal 

(j£. ' a b V 4JLal$ 4_ojj>- <. . i »"^J^ £3>^ ^-i) JLsuj j j 4_*-ijl j-aX. (j,^ <j-U_>J! Lai 

4_La Laj^jso JlJuI 4JL>*j_U ojufc (^ <j-Uj>J! (JJ _i-Lj*J! (_L>-Jl1I! (jj£Li3 i (jr a^V! J i a ->- «Laj_js*. 

Lj^L>J! (_L>-jCLl! 4-ig, in a 1 j Ltg ^^jfc 4jLLp* (_LWjClJ! d ^ oi a 3 JjJjJt! (jl i ujVI Lai 

. I j" i "Ij > O-aj (jP-II 4ja i n->JI 
i a ' ^y^^Ltll (_L^JLjJI ^Sla* Ju>*Li 4_p*^Lc. CliLiLiJ ^ji^jje <"<" tl (Ji^j&J! (jl j^jJL j_iJL>-j 
j j 3 jjj—ua CjIJljs-I 4JLa ^js^JLi (j-\JL>JI ^ ^ g (_L>.|j_ a (j^a 4JLs^_-a ^ JJ _3 ^ i a J **■ J (_L>-JiJ 

.4JL>> (J^ j_a (. 1 1 uLuj i^-taj jljjsJI IjUb LlSj ' 

tjj^jLaJt ^3 La! 

^ , „ ij A tl i^^l ^i^->j JLa3 i^jJ^^LjlII (_L^JLjJI jq5[j>" 4J ^ '^>j se »"<" tl (J^jLjJI ^Ir «.1_Ll^ 
j^ajje '"~tl I jub (_jjjjLa_i (jl : L^-a-Al (j-a ^ Laell ^-LlsJI / - '^J*- iHuJI (_L>-JijJI ^Ir SJljJLc [bjij-uj 
4_ji2jj_iJ! jl (j^-^-!l ^^-^ (jr-'i ' 9 ' L-L-tla ^La_c ajl j" c L (_Lj_j>JI ^Ir j-£LlII 

4jljLl (j-a ^J^l 3^ in « 1 1 ^ul i n^?l JJl>- La^ i Lij_*-a Ltiaj-a ^j^La-XJ ij«j>.jJI ^_ r 3 La_Aj , <J ■ ,^«->.t I 
t _ r lc 4_ujjj^/I CjLjuj Mi'tl t _)-iuu Cuuaj La^ l( YA, ) ^ ^- ,~,~tl (J^JljJL 1 gj 3 i a I 3^IL3 (_Lj^>JI 
p j 'I i(_lLt^j_a j| ^JaIo 3j^?j I i-i-ui (_)J^ J-^ i^ 1 -^' (JLajfc^M (j-l^aJ^?l 4-Jg. i i a a 

liili 3^Li->L! 4_l>sj_2JI 4 j mJj-flJI 4_btL!l C^jLs-Ij j»l LajJLa j^aVl Ijub (j_a^ ^ !j_all^l 

La^ 

j_-a^/l iL^3li 4jJajj_iJI (jyic (j 'I J tj . «J . -^.t I d i>» >j ■ tl ^j_a d « A ~ , „ 1 1 L^L>JI ^Ir ^-^J*- >Sl11I 

4_uIjj (jlalj-jal (jlj i<j-L>.jjJI (jj| j 4JjjJI (jja (j^p-jj Jl^Jj ^1 Lj-La (_L>-JLjJI CjUIj^vV 

CjJJL>-J i4 i^'V "U j^ljJ^I Jl2>.| (j^ij ■V i""itl I JUb ^j-JJtJ (jlj 1 1 a^ jK jl (j-L>-jjJI JL>- 1 JLt£. 

I ojjb Jb^L Ji^f I j| Liljj-3 (_oJt 
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tlal 2 i "I ^1 i^-^j^ ' *J "' 3-tI-tl->JI 4JL*jJ,l u£ u m ' " seJtll jf (JT ^!M_*JI Ji^JLjJI ^ ? t jla lil 
^Ir 4_l>*}L*JI «LvL>JI 4-jvjJ J (j^-^-" J ^ c (jj^- *^ (J^J^jJI 1 juti U^xSZl£s (j^-^-" 

Ma i^^^jVl 4-aj^>- 42ajj>- C.<--*-u^>f 4_l1lL>J! 43l_p*. ^ 4_sujVl j^m.VI jjLjo I il (>-L>JL9 
tjL£ I jl Lai nj"U->JI IjLA i Lai 2 I uj ^1 i^-ij-l (jl 4jl mi (j- 0 'J "' (_^>-j2 m^I «.!j-j>-I LfcJUC jj-SE-l 
Sj&kj- CjjL£ 1 o K'q 1(_L^Jl1]I ^1 4jvL»JI f - i hu 23 (jPJI 3jjlaj>JI 4j>*j.S (j^J J La 'j' J| < La^^Lc (Ji^jCJI 
. 4j>-LVI ^ i eali 2 ' (j n^«tlj ijQjj^tjJ! jjfc (Ji^ JijJ! j«5La>. ^jl^ i£j\jj>i]\ fXjgj Sj^oiaa-. (jja .J-^l (Ji" jGJ! 
4 jl i nLuJI 4_lL>JI jljUfcl 4_ajj>- (_)jLaj ojljL&l 4^aj_x^ i La jj (j-UujV! (ja j j ^ ^£ (j-u_>JI La| 
^L5L»- 1 (j-a 4 jl < nLuJI L}L>JI m^j-jseJ La 4 Ac i_£j_J5e_l3 ij_>s 1 a^ SjJl^s ^ j fl t^J all! I (Jj-3 

• L7 'J 1 " Se -*^'J cr^"^-*^' (J^"J^JI 
(j-a (JSl (jr 4 4_aj_a* LiLLaj 4_*_ijVl j j *<Vl iS^J LA^J^' J-*^ '*-^ > -J- 0 (jt^ (j^-^^'j 

4j| jl '.(jA_*-ij^?l jjLcJb j«J (_£ jJI (J\jl><1\ 4_aj^>- {_ya j_t^|j '^JIJ-II 4-±& ' m£ jJI (j^-^* 1 -!! '^J^ 
4jjLa I jl ^ ij i n-a-~tl (Ji-JLlILa ij^jJI 4-oJl i gJI Ase-x^jL^i\ OJjLa^Vl Cj uaj La£ Jljlj (j I 

i4_JI (jL^oj^l 4^L>J La^La ^^jj"^ (^^LtJ! Ji^jGJ! Laf i4^aj^>JI t-uLs- 4_i jl j-tial 

(JLaJLs^lj ^^^^^LtJ! (Ji^jLjil 4j>-L>J! («-5=-^>" L*j!j 4jj!jJL! j_a i^^IjjJ! (j-l i ii t 4IL>^L^ (2)-a 

- i Lai 2 i "I ol_Ls-l 

jj-a 4JL"j_-a 4 j ij in 'ao j! 4_jj>"^Lc. 4j1_JlI ^_ i ^> j se <"< " 1 1 (J^JljJI ^j! OjS^ j-iJU>JI (j-aj 

.(Ji-jGJI Ijufc (j-a 1 j i il2j 4jl_iJI j«£L>- JL>-G (j^-'^' i Ul S . „l ^JJ m^jJj JL^ <_r^' i4jj_aJ(JI 4JL>-lj^a 
(j-a 4_Ls-j_-a ^aJLavO ^ jl i a tl (j^-^-" Jal ii ui\ ^\ i^^JJ (_L^J^ m^L_3 ^jjl—aJI L-a| 

Ji-jLJlJI ^uL£ Sj^Lls- OjL£j ii±LIj> 4_lj^M_»JI 4^L>JI Cjl ua 121 I jl VI i4jj_a_tJI 4JLvl j-a 
JalJL a| (J_a1 i uj \ QjjLaJI ^jl ^1 4^Lval i(_L>-jClII Sjj^av ^j- 0 J-^l ^°l 4^tj-ia ^Ir jl 4Jlje-i-a 

SJljJlC L9j-La «.LdaVI J l 4JjjIa Oj~lB jiLa »1 ^LaVl (j-LL^JI <j-"-l>- JLjJL>o ^jj^aj-a J« ui 

4^>JL*_a j| i^La^>JI 4_x_aj_i jl i^^l J_c. allaJ ^L_ul Ljj-La " i tail 4__iIL^ 1 gjj ^ iLillj j J S se ~ 1 
j! 4_JVj j! 4_j_iia^aL>. 4_j-iaL>" (_LjI j < a ^1 jLir " i al (^Jj-La (j^- i-iUj-Sj 1 4_LjJa_a L>J I Slj-l! diljlj-^l 

i- ij i <<^> UJ I (JjI i ii j-j 4j_oIb^?l (j^- ^-£>^'-^l i_aIaJiJI (J 3 ^Jijls j! ^yjl 'j ^ J^-rH j^^ ' "~ **' ' 

i-ilajJI 4jj_^JlII i fl^lll '"'1 -i ua i_3^I_!Lj>-VI (_>iaAJ ^1 r Lit! j (jj J— a-Ti-t_a i ^j-LaJI J 
^1 L^la 4j > ^jdl Jj^a jf l 4j^iuVl <_SlLLaJL]| ^ ^Lj>-^^I i-sLkUl 4_£. (_3>Lli^L^ l 4jj_iuVl 
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iC^j^ui <> din Uj J£LAj 2ljv>ii j^uai <> u .. ... >5j jjuai 

^jLlil! ^Jljlu ^? t^P" i(JjljljJ! 1 jl« >■ (_il_uj! <. < mt (_£j_>ij Jjij La II oJ-ifc j 5 ' (2>^J 

JALs j! i Lai a < jl ^1 iiimid^I (3i>^ (j^- (j^-^-" (_>.jlL-». jLili.1 (jLCal ^ < n m ^? La£ i"/V * 1 j 

jUi£.VLi i^j>UI (^jLjI^-ljsJI L7 l£. jUi£.^Li ( YA "%LLVl L^i^j La£ 4_JLc J-a^>o 
i> py^l] cry^ o-^ s-^ 

j—uG (J_aJ» CiVjl i n" LlILub (JSLiliJ Cj1_Ij->JI l ila <_Ll-9 (j- 0 <-^J-IIs 4_i_l1jj ijjjjj^l (J^- 3 

. ( YAV ) 0 ^ ,~, a (j-Lo*. (_)L>ij| d , „ A ' ■ tl 4 * j! ^-1 I caJI 

i_iL>ij^l 3jju I j I tjL^ iSjujlc 4_t^JLa CjL-uIjj jjJjJJ ^ ni-^j ^5L=e_HJ I (jij-la CjJjLD 

La (^aoseJj (j^La.) < -S_aJ_aJll (j u .">- Jlj Juso I j I ^jJI 4 2 La 1 1 (j£. J ^ * ' ^ 'y*^ < n^?l «. j i^-> 

<Ul i ii a LjJJ^ 1 o A <j-Ujl (jJjLu-C.1 (JjjLjj! ^Ir 3Jl mil ^jjj-j^mi sl^2 flJI I ailo.| 

:4JjjJI Ljjj^jso j! L4JI 4_aLc Ljjj^ j! " La 2^ (j^"J>^ 

^ .UjlV" j| 3_stSJUI 3 ^ J| j| 4jl 1 nLuJI LMJcU i^f JjuaaeJ ^? (JT £U 4_lU_*J! ^ JUJui 

ljuk (jlj S X ^^4^jj^u2 j^j'^'. ^jj^il (jl-ik- j-x^Ju LlUj ^ jr 5 jjl nj^aJuLXI (J J" 1 11 1 J . (— ll 1 11 iVI 

(j-a 4JLII (3L=kJ j^k Sjj^jJI (jJt-i 4JLaL>JI ^ A U'tl jLl!L>-Li Ahtl (Ji^JLjJI 

^j-i^Vl ^ Sj^jdl (jr i-L..^iJ 4laL>JI 2 AU;t l 4-lL<^ jl La^ i ) TA/ 3 j^JI *W ^ 

.4jLJjjdJ J-i-a^ >— il 1 n'l^l JaM^>"l CjjJLv 1 (JJ _ 1 iiitJ i4jjj^/l ^ « j ' a 1 4JLaL>JI 

I g j a Vl j! L^JI itaLc A^uLuui illUuua t^jjS - 

( J7 jJI 1 4_lj>> jJ I (j im al jjJI (Ji».JiJ j_<b J-^^?I I JUb SJjjJI (_L>-JiJ (jLi ^jjuLU (J J" 1 11I 

(j^^- oW^ 3 (jj-'I l5 j J^ iS'^\ J-^ 0 ^' '(jj^JI ^LLa-j (j^a 
( ji^T iJm1>. J j<>>rt" jr}JL>JI (j-ai>. ^ (ftSlaelll j!j (A/ t j-a^ jJI^ C>^jA^ ^ ^plkj^^ 
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2006 jiniiuj -jigl/l 3 5 iUdJI 2 mil 



j^Sl^ejJ! jujljso jLau^.^?! t 2>^* J '^j-^j-ll (j,^ 1:1 SjI ■ oJI cjLluIjjJI <■ ul J^Li. jj-o 

:4_l!LlJ! CjL-uL-u^/! ^Ir (j-u_>J! u i-^j 
!j| La| t^l i ii i" i nVI ^Sj>. jjfc Lufc JjJjJJ (j ii'iy JUJLjso jcSLs- ^jSLlB i£_U! 4_l3 (_JLiJ! C^-p*. 

.4lL>*Lil j^ss LiLi ^? La^o Iji^s ^La^»J! cj_l3jj 4j>t-aj_i jl j_*J! <3i>Ls 

(jL^ »( Y 'Cllj^jJtU ' <L<ui£ (Jj i^>-»- < C tcdJjj a! j flJI s-Lu! 4_ic^ ui dlljj.La.se ^ i_il£jjl (_£J-a — Y 
Lai i42La^js- ^If j ali ^ SjjjlJ! i a ui^j " " ' I J_J g 1 a ia£ I jj^ (j-LLsJ! u pSL^ejJ! CjLlLcx. p La « a 
i ^i. 5 :.^ jo^La-j i«U>*Li^M 4_a£L>. Ijj j "i f I IjLa -j ta>JI j 4^vl_i^M _^L) JJjJL^a JjJjJl! (j gig. JUJLj>o 

jjJlj>o i^^lj^J! t. .Ir ^1 >^!l j J^L>JI j-a^-l lij Sji£.Li bUlcLs i4>a >s*JI SjjjlJI 

. Laj^t-a dllj *Li) JjJjII 

<HljlCJj ui a i tUjJsl (_^jJ! 4_a5L». JLjJU£. 1 g-Ag j .ti ug ^^y^.LLt.a ^_l2Jjj 4_lLjj«J! Cxajoj !jl — V 
i^yULi .jj-j>*_a-) LiLIij l ( r,, ^)4_j_^_a_aJ| CjIjJLlJIj Cjlj-ajjMlj i3j_t^>Ljti! d j j 2 flJI CjI i nlj jJI joJa_»-a 
. La-^-Lu 4_4jLs 4_p*j)jJ! i£j\jl>- Cf^'jj d ' .' ^ ^ d fllalJI ^jl L^a_Al nJaJ I ajuaJ I 

4ILiJL>J! CjLuIjjJ! j^jGj i4_*_uJJ d S La 1 1 i.nn ^j-Lcstil ui" (Jj ca> (JLais^l i_£JLa — 1 
4_jjj_>J! 4JtSU! (j^lc !^Laa£.l jj_AJ! L-aj) i^->> <( V ^tfj ui~itl j^aLic-a 4ibJL>J! LaJI ji>" j*^^- 
J i "1 aJLl tjL^ Lij j "*■ i-u-fl-LJI 4 « ui^?l JLa- ~ i ii I j ' * J J c J ' "^^ (3i>^ 

JLd^a 

o^U. liILLa (j! ij ^>L»JLi 4iMc L^J ^yiJ 4jj j_a jLp^l 4JL^ *1 4_p^Mc 4JUJI - 0 

(jr i_j_i^J! (3i>La (j-C (_pajJl! I j-ifc (_Lo_jjj '(j^ljj (_p3j^4J L)l 1^ a l_o_ib^L^ jl Jl_jvI tjj^J 

„-.\l ,u .t| jU.^l (jAajj -l jL "■"j 0 j $JI < x jjin L>JI Chromosome 

(jfjj J.^ "" ^pJI Sljljd! ^K^-f 1 g j Ir j JaJu 4__t^M_c. 4_IL^ J_»j 4_!L>JI i>jufc u,-3 -lj-ljll 

.( y ^ m jlUIj4^^I 

(j 11 i->- uXjJL^tll (Ji^JljJI tjr C J "1 1 n" (jPJI 4_LC.Lajj>-^?l ^jjj uaJ I p^tj>- jJb j-p-VI j_a^?lj — "\ 
Jl^j i4-ajm^ CjLi^?I i-jLsoI j—iJIju 4—ta^ uill di Lt_aJL>J, < Cj La_aJL>J, I « ) uj ^ 3 t^jL>JI 
j^l jjL^jjJI ^c. o La ' Lo-'J-) iCjLi^I (2)-a l^_j_t^ I^Jl£. ^£ Sj_tiua! ^jLi^ I Juk JJL^ILi 

^ t^49^ : Ljj-^j LiJ^ j i ii [jL.J ^-Lt. uj-IL»j JLa i^L-j_a 4JL-£>f ^ j^k i^jJI 'j-^i jJj i_iL>oj 

4Jj_La JjJ3 JlS 4^Ls- Sj^uVl ^yid 3 La^L>J,l ojL^ Uj A - 0/ r«Uj-a 4^^^ ^ 
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! c _ ! _ l 3 3 jjj-^JL^ ,3 ^Jl dili ^ jJ < Ij^U. 

I 4_LaVI 3j._UJ! jLuLiJ 

4 S^>iaJ! oil <, lil VI i3. j^k cry^l o-"-^ (*^-* ^ J-^^l oi 

i 1 j j j < ' — t_J L_iJ ! lLL! — <Lc _j_La_a \~£t>j~ua Lie i _y^JU j I 1 4_a > se_j , „ | 

I J 4_^JLa <A_>. L_>. jl_o JL>- £j^a ^ ^} j_^a ^yJ-C (J J >J I Q ^ V \—>^ I jj^* * ' 

(jjij_>J! ^Jl (J_j_«-i5^JJ cj ! j_jJij»J, ! ojla i _y^ju i_iL£1jj! i_L*l uj_hJ! S[ ^ j a '^jjj- ^ 

ojufc (j,-^ i4. T p-^l_£. <LJL>. (j-LL*JI (j-u-i->- (j,-^ ^£L^.jJ! L^lb ^-W^ cjVL>. 1 s j 1 5 1 ■ I 

:,jjjLaJI i^t2j_a La! 

i juj^aj L*_^a (j^-i (j-LL>J ! ii j*£Lx_jJ ! l in \ 4_u 1_SJ ! di L«j^ Mi~t Ij ' a a ! I < - ■ a b >■ I 

Julia iiU-ila t— il 1 1 ii^ VI i4-aLc ^ A i ^jjJI j!_lL>-I (j-a «Lujjj^I CjIjui^ mi "ill p taa ^ Cjj Iaa> 
^^aiia. jLlTiJwV 4jjLa^a (^f jJk^ ^ylc^V ^HjLa / ) V 4AJLUI 4JjLa ^ t^UVl jjjLiJI (j^aj 
5J j mij (3£>l3 ^JJ-JI jLp-^' J^>- L^J-^i 4ja- uail ^ylcVl ^^oLsJLl (jt La^ i^'^-ijJji! 

^ ii i->> jL_lIL>"V 4_lj>"^LjlII ^^^IjjlII »1 m ~ i ill SjljJl^. cjL liuj I -t $ i^b^li! cjLjlj_j_>JI 

.( ^LjSjJJ IjLLIj^j dlllt^JI CjIjIj^ 

^^aiielJI ^ jJL) JALlII ^jj jLl1>-I i_jL>ij!VLI 4 jjUt l Sj^l LJLI oLuij ^Ijl^L^I J^Sj V 

. ( v '°\(^ULi JajJj-fl c^ljj cP=>^ 

4_j_LLaJI (_p3lj_c.^Li J a *»JI j£Liil j se uctJI (J^JLlII ^ i n*<j-oJI ^-j Mill j us >■ Jl^j 

.( T ' n ) JjJjII (j.u-w jLu-^-l o jJk^ (JT k. LiJJj JjL3 iSLo^MjlJI 
jJjjSjll I j ^jIjlII 4_c>iJ 4jjJi_ti3l La LilJj (j-a-3 i(j^-i->>-!l (j n i^e-i p *v "a- "i 1 1 (j-iJjJJU L_a| 

i(j-LL>JI (j ii < ~v jL_l!Lj>»! (jJj-iVI f^-J - " ^""^ Sj|j^_i<a (j-^ ^jjLLajj Jl ^j_a-*-!l q nl->J, 4juLiII 

^Ul La 

. ( T v ) JaJaJt I ii i-s. j LiiLs- 1 
4_uj-jlII CjLju^ Mi~tl La| nj-Uj»JI (j gjb>» 4jJ ^ pSLxJlII j_La 4_uj_c 4_ujjL9 CjI i nlj J CjJLiI I a $ 

. ( T A )iU CjLui^ i~i" (j-" Ji ^jji>jJll I JUfc (JjLj i*^^- t— JLiJLa 
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Stem cells LAUI LjMiej 

4_a- mil 1 j e jjj Lj-ljx JL*-i ^J-U (jl ^tlaj i ■ d)L)L£Lal (j_a '(_j-tj^l 4^aLl ( jr 3 (j-U->JI Lg-La 

Stem cells 4_i_!L]| LAill L>Li* j! S^ajjVl L}LiJL ^ « , n"j Sjj^jl! SL a- m jVl ^1 ...n ,„ l 
L}L>JI i>juk c^-p*. >jj nXtl j ^j^^J! ^LJI L^JMS. (j^a j i u flj ^ill L}L>JI j^aj lAdult 

(_£| — ^CLflj^iaJ! 1 ~K ' - 'JJ LaJ JL9j i4cjjim 0 l_i^L>- (j_a aJ-S^ La g j mill IjUfc (j a Jj » " ' 4 j" flJl 
|»La| Cu^JLa j 1 1 Ijj LaJ — (j-LLsJI (j>s Jl -Sj-tj-ll (jl i ujVI (^^ 4 j r j-pJI Lj^L>JI ^1 i u i" i al 
^\ jj| (_)j**J (jr-B 1 j i "1 i "I (jPJ! ( "'(jlolj—a^l (j_>a j_LTiiLU (Jji^" -iLtJ^ Oj~±l£ LI jjI «.l_al»JI 

o'jJb y>l Jlir "i i nl jlj . Litij, j r J -pS «Jlj XJJ ' 11 '*>jL sLj t^~' \ji>5» 1 "tl *lj-£ 4_ae i ujVl J L}L>JI 
joj »1 f | j| 4-a- mil ^1 i ii i~ i nl oLL«_*_i lj_j_i_i^> jl 

4^>*LI jj-a <J ~ J 17 Jj '**' a (3" *— ^rP* 1 ' QJ flJIj ^J Mitt (_y^ ^Ll>3 j-al jjfc i^^IjlII ^3 L^La 3 >l flj i -<VI 
i flJh>.| La (j^Jj i^jJIjjJI ^1 i ii mi n^? I (Jji^jJI i taj aj ^? L^-La S si A" , „VI ^j| La^ i^jljiUJI (Jj-al 

4-ja- mj] ^1 i nil i nl (^ S seJLU I 4_iJa_i_jJI (j_a jl ^J^l 4-^aLjl (j-LL>JI (j>a 4_Jjj_*J,l 4_j_cj^>JI 
^Ll (_^jJI j-A i—iJLiJI jjj aJ I (jLSj ■ <J jjl A ui ~ i "I ^^^Ij—c^ 1 j al J -»-" i "I jl ua jt ■ ; 1 i <a c I J 
C^p- — Lajj (j-uuj^/l (Jj-9 jl ^JjJI ^-^j (Jj^ j'^- UJ- 2 JaLflj "I ^Lil ^ jJLa i Lj->aljLa-"n nl 

diLLiJ LLlojso Liili ^ (j^ i^jf i-j-iLi (j-a dilj ^Lif - (j-LL>JI Jalnml ^1 ojufc Jj-JtJI 4_lL«x. mJ- 5 ^ 
(J^ ^jSi (j-LL>JI i La I ^ i "I J-laj I jJL^ (jj jJI Lai tSjJj uall 2Jj_La (Jj-i3 JiS 4jvL>> J^v mi" (j^Jbj i4_l>-^Lc 
^1 i n m i nl (J^^ i^-UI jl 4_^>-LjVLj I £hjX\ LM-j- j>l JLir ~i i nl 4_jjCjj_iTu_a 4 mlj-i j^ a-j_a i4JL>-lj—a 
: 4_lIIjJI CjLj/L^i^I (jyic *Lu j^ubJLlc 4-<jI fl iom i "1 CjLLAJ L^cjjj --1 Vlj tLa- 1 n 
J i n->> (^ pi flj i-^'tl ^IjJ^? s.L^_iflJI (jj j uaj 1 j le ^J-ij (j?-^' '(j^J^I J i n">- 4_ajj>- — \ 
Lllll Lj>Li^ Jj-C '(jrl/^t 4^aLf ^-3 LT^^" (jr^- l£-^-*^l ^J-^ ^J-t^ 6-«J ' (V,T ^Lc J^A 1 

4-lCJ^j i"iaj (j-LL>iJI 4_aj-J>> <j£. CjJJL>JI jjj in JL^J ■ 1 j * ^ Sjl flJIi uVI (^1 jl I a 1 j ^1 . ,. *~ , „l^ liLLa 
j -t e (j_a j ui e (j-aLjJ! ^J-JI (Jj^ (j-LL>JI i Lai a i u| 4^vLI ^jjLaJI j LajJI <_JLiJI (jlSLa -dUl A , „l 
jl J-^EJ (JjLflJI m^IjJI ^yg-j in tl jJaltl 4_<jiljjJI Ci-a- ->-j L*i_u iLiilj JUlj La ^ j_U,l j i(j-LL>JI 
.LiLIj JUu i Lai ^ i aVl jojj^soj i(j-LL>JI (j>a (j^tj^l LajJ (j-uujVI ^ ua ^ jjj^ (j-LL>JI JaLaj u| 

oLjjjj uaJI J i-3j-c La liilj (j-a ^j_jj| (^ t^iLKJI (j_a Lj_c jL_j_cVI (>\jli JlJ^VI - Y 
3j_cl_£ 1 <j 'aj t<_ 1 1 ii itl jl (_Psj_jlJI i(JU,l tjii «tl t(j niii tl ijjJjJI t_^jjij_lll (j^ic (jr-^J ~>-!l 
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Wai]£^\ 35 iljnll 2 iinll "tflg m0 «JJltlJI HP^I KD M 

L^JLaj t«U Cj tSaJl JjjJLsJI aI i " 2 'I Lg-Laj 1 1 o AJuSul j^jJ ^jjJJ ' I <_iL£[jjIj '(J'j-i jj uaJI 

j CjLJSUI tfjub (j^- ^"'JJ o (3^3 *^ (3"** (If ^ 1 " " Lr^i '(jj- 0 - 5 ^' J i ii ~v ^If JjjJLsJI 

! <>a ^II TJL lJ ^Ij t d*s*-J| ^ Jl_i_23 ^1 4_JLl]l ^LS^I <j_a 4_U^ JLc.lj.2JI 

:»l^22tl J-ic (^^V! dlj^I 1,-Vitl 

.^ VY \<( jr ajV! p ta » ' (Jj^jjJ! Jj^llal jjhllaJI (<u» :^LL>J,I 4-2j>o ^Ir > '"ill ^ <"il^>. 
1 j * c «L»oLi!l »Lua.cal jl i n'lVl I ifu-oa ^jl jl i g 1 ■ Vl £jj 4 j f jj in a (j-a * \l A",„VI — V 
J ) '>> «l l jf ?J mil l OJ^-^ it-utUI Lj}L>- J '" m l J_*_j-3 i^j-iiiJ LAJLa 
4_JI ^Li^e_a ,J^J a ^^-Ijj (J^^ i43l i i" i nl Juu j ■>»« tl j| , „ IjUfc Jl>-I (jj£Li3 i4ji^ in i II 

LgjJjLu ^jyJ-II r I ua£ £jj ^ j g j^j ^ (2)^a si A" , „ jo, in ill «.Ltia_cVI £jj (jj-i*-a (j a (J^J-i 

(J^J «.lj-j>^l jlj^>- dil i nlj jJI oJUfe p a c.lj^j>>j JL9j ^ j j 2 3 CjIjJUj CjI lillj.^ 

(JI^So ^jl i"i II i>JUk jQjkl iiiajjwdiJ LiUjj JLjjj^>JI 4_oj-j»iJ 1 i^jl i>> -»- " . ..I f\ ua g 

(jlj i^^IjlJI (j-^ <3i>^' (If-*-^- 1 D'j I'Lp^^Lc i—SljLA^? i La (jj£S [jlj ilLLIjlI Sjjj-tis LilLub 

Ji^LILl jjlj i4ILa^Liji i_lLJj lLsj in 1 3 ijajJI ^j" - "' Lp» jjl^ (jl La I ijajJI jJi^-a j\ llLua 

^j-pj (_^jJL^ t(— il i ii \*$\ Jaii>- «Li ^-iHil j ua «tl ' ^h 1 -^' Oj-a (j-a 

. )l ^ j"l aej * ^ < j| . a j| d j i^»-»- 1 

CjLjLJLI L^-La i aj] ^1 i u-u i nl j (j^Ij^l <jj-^ (If-^-H Lh° L^L>JI Jlj-C £j| — 1 

: ( VYY ) j^LA^ cj^Lj I ^ Jjj"* ' 

l^ya ^_jjSLi ^jjjbl ^-A^J i (2f-' J>, -l I >— S^LlI a J uuta — I 
.^J^?! 4_aLll 4 _ r 3 1 i^j i^t-^j t Ixa-^T (j njl ^_J>II ^ 2 ' 

(j-a j-^j^ JLuLa-a ^j^a Lgj_uj ^5 (J^l S ' i 2 a (jr^J ''^J-p-^l 2I^_«JJ SjjjlII ' 2 uj£ Sj . .. A a — < j 

.^^L»U 1 j I -t sej ' Mill (jil (_ylb». "J j i a u II (_p3lj_a^/l N i^afl i(_p3lj^a^l 
i^Q^J^a ^ ' ... A a ^jbj i Lsl 2 i s-I^H 5 " tl)- 0 '^ J H L -^^ (*^^ ^ ^ - ^ * ~ ' " (-^^^ SL)L*XI Sj i 2 a — ^ 
i ^ I ^- Cj^tLjJ! ' i "1 flJLl oJUfc ^jl ^j^- N 3 IjLA i^>" -^Vl (Jjkl ^jlj—^a ^ Laj i I JUuj 

4 uajj ' jj-a (j^-c>>JI tjL^ _jl 'J-^^ (-ii i nl (j^ >t ll JaLa-ul tj_j^>-i 'JJ '-^^ ^)^** ' (jr^ 

• V^LiVl JUL! 
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ugjLoJIg onjjiiiJI &o Kjiiiill pgwll p Jj uUI 2006 jpyj-jioift^sSiTi'Si 

^j)j_iJ! (j-o La -1 j S-flJI 4js-Lif La ^l j Sjj^jd,! 4_lLCJI jlc.1 jJjJI ^1 LjJkj I jLa 
^j^l 4-aLf ^ (>-i^J! L}L>. (j>a 2 A", ,„VI ^La --1 ,x^Vl £jj jlj^. ^1 S-sLl^I -5 j j *; Atl 

(>a IsLSjJ 

i_lL!j (J-^Jj is.Lia_c.VI £jj j I Sjj^jJ.1 5_Lg-S-flJI £j)j_iL!l (j>a (j^Ij! J-* La.) "^Loa 4j1 <>i f I 
3jj^j_U JLxjjLil! (jl La£ i4_a!j£U! i_di"jJ Jj^ <L>iJ j_ii> (Jj '4-^>*J i^l (j-a (jl i ujVI 4_a!j^ ^Ir «.ljL"*x.l 
«. I ' *-> e I 4_xJL^j_a Cdji] j I (j ..Ait I ^| j <>, 3 ' . .. A ^ < i-, , „ 3 La ! j I Lc^ <*ii 3j_L*i_*_a Ci i u jt 

^ 3jj^j-a *l_ai»J! Lbj^j (^jJljJlJ! ^-1 m m ii VI Jui-uLia (jf ^1 S^L^al i^'p-i-ajsJI 

Oj i ii VI J_*3 (jyjJI ii—lLsoVI ( JJ j5 4JJI 4 '1 1 11 j— ( jr A Sj A a jojklj 1 11 i~i 1 nVI (j_-a ^J-iJI ljuk 
■*rL**ul Lj-tia ^ im t d 2 jj La 1 1 a > flia »j j-LaJlj l^JI L^Iajj-La ( JJ -ii4 ( JJ -"Lilj j-^i (l*' L> "jj (Ih 0 d aJjXI 

^ a I « II I tUoiSLlI IjLA (jlj ■ 4 j%\ A ,*:, *i , „l CjLlLo^. ( JJ -3 (jPi! 1 u <VI (j^»« ' (J-) (_LaL£ (jl 1 u s\ 

^j* Ijjiiij y\ ^«."jt k "-«<i< (j-i'^lj j^rl jLsu> \y^> : <1jV| (^^ItJ. Jj-tJLso 4_t3 (jj^J J-^ i'*-I>a 3 jLH^VIj 
^ 1 Lj_jca (_pi iLtb (jl j^j La-i 1 ' 4_i (Jj iLil^LjJI ^If t— Sj i"ia j j c ,j -^Jj 1 1 

joSL>JI 0 "J^ 'L^a — 3jj-£JlU JlcIj-SJI <. 1 1 11 — i£' C)- 0 ^Up" v ' j" V 

(Jl J i~ 1 ill £yi SjLalLuVI 3^ aJ (jr^ j' ^^Tp*" ^ '"' ' 3^ ^" ' (jr^ ' - ^ "' ' " ^ ^JJ^M^ 3 O' Cj^ 

- (j>^jL *L jl ^j^uA\ *l^ - JL^ 

3Jj_La Jlj-i3 CjLvLkJI (j! VI CjLvLkJI 3Jj-la C^jl^ Ijl iy i(_t£.llLaj LaVT 4J l_ 1 j 1 uJJ ^JJJ 
£jj LaJLlj ^ajJL>J,l J 1 11 ->*i\ i-jus~\-u3 f_y^jX\ ^j^II SjljLtJI SJljLAII jJ-S ^jl^ La^_a jl 1 dl I j jj_iiaJ I 
tfJUfe 3l_Jj>- 4_ll_Cj (2)-a 4 j Cj uJ| ^Jl i-^tl (jlj.j.a ^>-jl L^-JjLcj tjLii i^Ji^ in ill ^jl^ gJI (J^ 
. j»Ll ^ « uaJ (Sj-lu j-aJtJI (j-a j-L- 1 joJ jJI (j-U-S'j'! jl i^aLl 3jL£. JuLa 1". . i^>-^| (J7 jJI d ^aJJ-j tl 
Stem LAlLI L>L>- ^Ijiir" inL -^1 iX^Vlj ^E-i^ajVl ^-1 him ml jjLa 1( 3j <» La ^^JL. 1 i ii J i iiLj 

! < cells 

j_a| i^^;^^^-^ 4_>JL»^a 1 4 se in" mil «.Liia-£.V!j 4 -a- i n^VI i>Juk (^j-a Sjl A " , „Vlj i(j-L*_ijVI 

: Ja^^ 1 1 » ' ' jLjia 4_SU l ( VU ) C L > a 
IjLA (*/OlI1j (jl : J[jVt "(jjj-al 4jLcjj ^ I jj Ijukj iLiUju aLlaLI 2j^j-u3 l£JLLA tj_a^3 D' — ^ 
^Ir SjJLaJI «Llx*aAj jl i<jjI i ii t j^>"T (j^^Lc (^Jj-La Jls-jj Vj i^^LLLI I J^p-J LajjJa jjj LaJI 
(jja Ilj>JI LMJkJI (jjs »1 i>i r Vlj «L*_^VI (JjjJa (jc ^^L*JI (<uj (JS i»I a m.I I 

^-MjJJ (3£>LaJI I j-* cij-^y LkjJ^. ji^T (jLu»j| jf ^ ... a; ^L^II *Ij^, Adult Stem Cell j-JLJI 

tit I fl Loll JjjJijso ^^^js-^LrJI laJI lj-jfc *y^~ . .. i j«J |j| La| i(j-LL>JI L^Li- (_L>-JLjJI jj_3cj Vj 
j-aVl (j_a^ (-.i^-i-uj ;3JL>-Vl (j-a 1 ujVI ^1 i n" ■ nl ^1 LfcL LbJU£. i(JT>S-l 4_j>-M-C ^^Jjla i^f Vj 
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ugjlnJIg ocjjjiiJI &h yjmillp giijl l &n djiill 



(JjUu 4^>jj>- 1 j ■ ■ .<Ci I i j<A i"i < 4-a- i u <l ( jr A 4ir i u u i nil i u \*$\ oJLA j| j-A *JJ)J uaJLl Uaj-i-a 

.diljJ 3jjj_l^ liILLa c^jL^ lil VI «Loj_j>JI ojut mJj^jlIJI jj^tj M_a i^^V! j i a 3->sj-^- 

i_lL!i j-a ^> se j fl i Lcj-ii !j_j_j_»-a 1_>.^L£. 4_a_j_Lj>o c_ljJ Lail ^^L»J! jj^J jl t^LUt j_«Vt 
.( TYo ) L^j ^LlSJI ^jj^so ^Ir 4ibjL>JI CjLjjIjJl!! ' (jr-"-^ ^^J-ya-sellJ I d)L>.lj^>JI 

j if (i-ijjj ^^LjlI! ^L_>o ^ ' i ii i o' — ^ 

1 j J (_paj^>J! JljJlIc jj-^tj }La i^Lj^clI! ^J-C- s-Liia^l (jli L-"l i4-fljl i ii II 3jj£jjil (_jjLj5c_lII 

. (_^jl JlLJ! cii^c) ( jr 3 j_a i«Lcjj-a-a s-LLifliJI L^-La j<ubjJJ (jP-tl 3ljl jlU jj^ ^If I 

j^JJ 3JLT k±>.} (jr 6i L^L-uJlL-uI j L}L>JI Jjx. tuLL^x. I i£j->^ (j^l 4J^Vl jj£3 0^ _ ^ 
l»Lil oj-a-c i^jJI j-Li->JL^ jl i( jr cl_L^> ~ j flJb juu SjljIjJI d ■ -^.t I i~il .J I ^ i^L^I (JIj3~^' 

IjUfc (_^>-V i(j"U->JI jl d ■ I d .tl jljUfcl ^1 L^JL) j! Lai iiyJLJuSa j^-j (j-a ' * ' " 

• 1^1 2] (<^y V I " La a£ (jj jt^."tl 

j<uj jL£ tt- il mjVl ^ Ja^LliJ ^1 -1 ^S?l j ouVl ^1 him ml oLxU_C m^Jj Vf - 1 

«G| j La « i( jr L-uLuJI jl j s«JI «.lj_j>»! (j-a pj»>* m^I jl iLi^LsJI tfJUfc (^)^a ^-^j ■ ^ j| <J j ^1 , u i" i a I 

i gjVl ^ JaM_l>-l (^1 (Jjjj I iL«_&JL>-f JlSLiJ 1 j"^ Ijj (<u t>— ll i ajVl Ja>Lx>.| ^1 mJJjJ 

• ^ Vr " t ^ ^ mi tl q na->JI '"'Ijj^j uaJI (j-a 1 -jt^ A^. jju ^ jt jJI 

2 j .tl jf jj^JLsJI (j-a S_Lx.ju>JI L>Lj>JI Jj-ju j aJL) (jiVI ^ (3j>JI t_cjs-L^> jl : JjVt 

(j-a 4JL>-jJLI i>J_A (jLL>JI jV i4_jJaj^_iJlj <J aLaJJI L_lj>"Li^> jL^jjJI 1 a A 1 j"l ■ *" , ,.V d seJaiX\ 
(j-LL>Jlj .( Vrv ). U^Vi (j-u-ajVI (jc jj^3 4_iLj_LII jV Mitl 4_iLilII (j-a (j njt LiUjj i Lo^a^ 

jl ^ j >■ (j>a Lajlj if VYA ^Cjj_4J V (j-LL>JI j^? iCjj^I ^ j >■ (j>a ilLUj_^ (j njt ^Jj-II ^-fl ' Jj 9 
Jl2_3 4_ujj1_2JI 4_ljvLLII j-a La| i Lo-ibj_L£. jjj 4_i jl -izj i La-^J «UvL>- (j-S^tJ 

^^jsJI I jub (_,Vi f I j^VI (jjjj-oJIj i(j^jj_LI LkjLX. <_JLc. :(jL2jj_3 (^yJI (jj_ujjl_2JI ^ mi n <l 

,( m ) , ,, ,u u 

(^ 5jjj iXtlj «L>-L>JI Jaj-<!u j-a (^Luj V 4ir i aJu mil i n'l^l Li! j-U ^L^tjl jl t^LUI 

(jj j— «JI J>Sj i4_» iljJI j i^Liilj ^Jl i^IL^ 4 *J3j-lL! j_^LiIlj ^Jl <^>LI jV LiLIij idilj 

(_Lj^ liLa» :4_SL-9jj-a «J a 1 j j'q (^^c jj (JT jJI S-L^AflJI £jj_ii]l (_^3JU (Jji»-^ (jr^ ' "tl J-^- 

S J . ..At I ijjub ^_5-^J i- ilr Li : Lll3 S4Xo_^-a Sj ... A a ^^^JlJ <J A A a Aj^js-Lj «J se Lc^a (J-lj-^jjo ^aj_x_i 
. ^ VV "\<4£. j£j (jiL>o LL iLLaLxl^l «Lc j£ j J-*^ Li JaLbtj JL£ ^j mi 1 1 j 1 Ijl^Ij ^ j^il ^ Mitl (Jj>j>- 
^o-LlI I jub (jLaG J '^>_< JlS iSj—u^ 4j inn 4^ej>-Li CjL>-^Lj(JI (j-a ^J-Lll I j-ifc ^jLHj Citt j i^I lilj 

.(^LaSLII (_p3j-AJI ^gj" 1 n a (^1 lLJj-LjJI (j-a 
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{^jJl-lAs Cj^>- ^1 J-ir "< iiLj 4_^cjL^J! Lj^vLkJ! ^Ir (Jj-i^i^til Jl_lj>-jJ! JjjjJaJI lA*^ lil :cJLUI 

4_!Lj>JI oJUk itdJti (j-*-^ l-^l e I LLa '^>l ~ j 2 I" (j-a *J Jaj-a—uill Jjl j j C 

(jl (Jlj-j>*^l (2)^a (JL>- i(j-LL>JI 1_ ^JLa (J^v <"i" ^jP-I! 4_<iaJ9_J! j <=t fl.la.2ll (— il -a- i^>l <j-Lj>*jjl! 

£__uu>- 4JLajj>. jJ! r 1 l\ £-U j*£L>. ^If LiUj (jjjLaj Cli-p- < Ijp'l j\ VLa LiLIj (JjLiLa ! j_uaLajj 
<-kajJ i"itl ^j- 0 4JL«j». J-j>*jj 4j| j! l ( Tn ) 4_ujjL2JIj Ljj-a 4_LCj_iiJ! Zj^jLslII CjIjJLlJIj CjI i nlj jJI 
j 2 •»■ a j-°^l I JUfcj i«Li * ' LS-4 mi J^-jJJ OJ^- 1 o' '■ VVY ^ : I j * a r 1 j 2.2 II I j taj " ■"■ I 

Lj__Laj i^jl i ajVI ^ i ii ->- frLua^l i 4£j1aj» Cj < njt (jSU i^LU! 4^jJU_« ^ flfl itfLj^Licj 

£ji L>JLi j 2 scj a j-^c I JUfcj i^^SjjjjJa J~±*l <j-° 4_>.j «Li c^l A" iVl i ^-jl Mitt jjiLi (jl 

.(^)JI^Vl J£<><LLa 
^ylJt 4-se-mJLL-m.U »LuaX.Vlj <La- mjVl £yC liLaJa i4_L£.jipJI L}L>JI (j-C Jj."" ^a J- 1 - 3 
jl (_i;uIaJI fj ual fllij (jl ^ uaj (J^B S^^Ltllj 4£.ljjJI I j j ^ Z il flu i aVI pTi i n (^^jJI J tC Cjj^tHj 

L yaAi 3JL>J1 i>j_ifc ^ iji-UI JUI j| i| iiiDi (j-a ^? 4_al_»JI ^>AJI JlcIjI j| 

t _ 7 jJlj i5Jjj_til Li^L>JI dil immiI CjLlLvC jp-l (j-C jjk (Jj i ii i" mi U lojVI i>Juk ^jj 

^fl 1 j i a \1 A~ , „ i f, Lua^. Ij loj] ^1 I gJbj->o j^>> !j 1 1 j « J ' jj-^=-i 4_*j_aJI Sj Jl^-o 1 j «| j^Ic 
L^uLl^ mi m mi U auVl jj^=-J V liiJjL^ iSJjj-*-^' Lj}Lk!1 jj^=J ^? i£>L*JI 
t Ijl i iitt~i i .it «L>-Li^l 4JLa ^"i i" i ii \ S Xr °^ (jr as>- (JjjLl9 ^1 q ulj 2JI IjLA (j^- (JjJ-»-II tl)^*- 1 ' ^ 

* i aaj 4 i mi" l _ T ^Ss 4jaAL jlj_aj CjIjul^oj 3j_^>>! 1 1 1 laj "' oJUfc ^1 i u i" i nVt 4_lL«_£. ^jl jl 

i4_ir i ii i" mi U ^ i nitl tfjub (j "t j 2 i 9 ''Lj'-J-i JL>^I J 2 ' j«J C^^p- i^jl mi \*$\ ^\ 4 i < nitLi ^IjjJI 

gjjb ^ A<n jlj_t^^?l tP^s- jf cr^JI i-3 M3l (^1 LjM-JkJI Jj_c 4 jU r V JlI : Jjl>II 

.VI ^ j^VI ^ 4_!L>J! 

^jVl ^LVl ^ U LJLc. 4_j^lpJI L^UJI L^j-fl Jj^3 (^Lll 2JU-j.ll ul :<j^»Li^l 

( j-a Lj^LiJI oJLib (Jj— »3 JL£ (j-^-Ij t4-ja- mi'^I Jj^v mi" ^Ir 3j-j_i_^ ZjJlJa L4J tjj^Lj CxJJS- 'i-r\\ 
(<^>JI Jl^L I t <lIaLfl-m| jf (>_pJLi jIj_l^^I ^1 cdJi jjj «J liLa i4JLs-lj^a J£ ^ t>^?JI 

dilj j-j-1jJ9 i4_i jIj_l^^I jf oU^JI .Ul s ,„t ^1 LiJJj I j| La| (SJLil mi tl 4JL>JI ^ 4 ■ aj 
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i Lajj (j-m_)jVI JUu ^-flJ Lai ^-flJ JtJD tjj^-i ^ * la flJI p_)j-xjJl_3 i4j^_a-*JI 4JL>*j_ll 

p-ij-xjj (j-djl_2J! »1 oU II j j j ^ >■ Lai '^Jj-II ^flJ (J^- 3 O^L^J^^I jlj_3cj (Jj-S-i (j-a JlI^. ^Lo 4jl_3 
(j-LL>JI [X 4^1 VI ■ 1 SjI i " Sjj^jJll Jaj^ MitL) p-ibJLl^. ^Ll_i3 i4JLvj_U ijjuk j >.VI 

(JLa_cl (jL£ i LajJ (jA_*JjVI (Jj-S jl j»Lll J-a-C (_y3 (jA-LsJI ^yi j-J-£l 4—aj^». 1 j_a_*JI I JlA 

j-j^I Lajj (j-L*_ijVI jjL>o j-a-C ^jr^ (j-U->JI JaLflj u] /v t ■ .< A a i4JL>JI oJUb JLiful Sjjjj uaJI 

. dilj (JjI Lg-La 

<La»l ... ~ ml j«j ij^>- Lj>Li- ^ Stem cells Liill! L}L>. Jj_c ^jl jl£ t^jLuJt 

*Lla ^.mZLmU L}L>J LaLaJ 4_S_)LL>_a 4_a- i ujVl J L>i_J»JI ojufc Qi^* <jt^ 'L^^'j-lJI ^1 him hi VI 
jl 4ja- i ujVI ^l (J_oj>o l-3j i ii (jPi! 4 j r JLjJI Lj^LsJI ojL>.| Jl*j (j^-^-^ 1 ^Jjj p3 i^^L»U ^LL>J,I 
4jjj j> _LaJI oJUb iJ^lSi i43j_^f -ilj-sf Jl^V jf i4j 4_o-Mc ^Lx.V Lg-al jitlj-ul ■ _lj I La 1 1 -1 uaC *^l 
Jo^j_i!li 4 jlf < ~ - * ■ t-< 1 1 |jLi3 i^j^^Lxil ^1 i ii m i nVL i i ' La (j^Jfc^ ' i," 1 ~ fl La 1 1 LA£^ ddt^aj>» 
LLa, 1 A tl j| '.t_)L>^VI I a Ij^ La l <_ IJ1 |jjJ| Sj^jil (^jJljJlJI ^1 i, i Pi miVI 

tfjuk 'J-**' Jaj_<Iu JjJLjso (j^IJ 4_3Lual iJaj)^ Mill lLUj Ca2 i | jL^ i^^Ltll (Jj ii_)L>oV! 

j'^ « tl jl i nitl ^1 i ii i" i ill 4_S_j^Li JLflJ joJj ij^>-T m^I («-t "-^p 1 - i^^LaIJ 4_flJ^iaJI 

(j njt l_jkJU£. t^j » j lIs A I" ^j^a j ^- (j\ (j-a 4_j_CJU>JI Li^L>JI J[j C (_^j^Ja *— 13-UaXI 
Cj^Li! J-se_a i^jIJlJIJI 4 j f mi a J_i^>f ^ L^MLul ditij idit jj La jj^a LlILlik 

l_5jljLjJI (2)-a ^JJ J-Aj iSjj-^jiil i-LiJj loJL p 2 ** I- 1 1 mi I MgJtllj "tl ^1 1 11 i" uj^\ 4 MiljjJI 

^^LtJI ^L>J 4 nut (jl 1 i a If IjJ L^S»J 1— iL (j-a L>-L_l>3 Lub J-a^l OJ^- 1 O^-^ i^^LtJIj 

d j« ■ ,^>tl d «j ,^>tl (Jj^jso 4_2j^iaJI i>JL^j 4-ir 1 n i" mi U 4_a- 1 u tj_oS>J lj La ' 3j_i_i^ 4JL>JI i>JUli 

.f vv ^' £j_>3 i— a j 1 11 (jPi! 4-a- 1 11 t^L! LJLc. llJLLa ^j_aS>-i ' o * ^ ^ L^loAj 
SJjjjd! 4_i^j^JI L>LkJI 31 j^X\ obtjVl 4jvLI ^1 ,_Ldl jjb 4_u > iJ| q^l^UI ^ <_JLiJI (jl 

^1 a MitL fj ua A> Y* *T 4j1_^j IjliJL>> LjjjLa 1 "ij) 1 tjj-il— 2JI jj-i^sl Cjjjs- i^ VTV ^4Jl>-^?I (j- 0 

JjT j-ibj t^Lit 4 1 j 1 11 jjL>o j ar uj^J ^' i3_jcju>JI L^L>JI ^Ir cjL^j^I *!jj>.L) 

jj^VI Jjjdl (jja I j-jjjjoj-u ^j! j^jJL jjJ^JIj i3jjlj 4 j 1^1 -^ -a 4jii_u j! i^paL^vL «.Ij_ijj i all! I ^1 
^If Cjj^cj *lj^>-Li ^a nit LuLLajj-i ^j^J i^ VVA ^4jj_ii_iJI 4_t>^VI ^Ir CjL^cjVI j^a (J^aLaijJI ^^y^ 4-alj_i^> 
i4j^ mi itl 3 \j i^»^.tl Cj^^v Mia t_cltTjl t _psjJLi t ( yy,, )L^jj) uij (j^a La^j \ 1 JjJlj>- 4j^ mi itl 4_t>^VI 
( _ y lc CjLjx-iVI Ja mi jt 'tjj*'l all I j-* 3j-_i^>.Vl 4jj^I 1^ * (*Lc jj_t^> ^jj-jLS (—o-j-aj 

ipJLxJI ^ 4_lc jl^JI LMitlJ LiLb Jjf Y ♦ ♦ i j-j_a_3jj \ V ^ ^Jll^l c^p- i4_lc jlj>JI L}L>J! 
JL^j^iVI Sjl^HI CjL^I ^"^L^UJI <»jub ^ cuLtjVl *l j^l pJUJI *L^f ^ ^ ^L* 1 * 11 
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t4j^ lm itl «Lt>-^! tLa-jJr" mil 4_icJL>JI LiM->>-!l J a uj Cjj^cj (Jj_j^j ^Ir 4_iSLjj_^a^?! 3jl jVI oJi^lj 

^jisJI j .11 (j id ae.«J 2 j JaJI CjUcjVI t^L_j9}L>*V 4_uL)L_JI 4_xC j_aJI 2UL*JJI JL9j 

^1 1 ii i"i i uLi ^La-mil Y* * £ ^Jt^j- 1 Cy° cJj^ lt-'^-'W *L)jj-^ U "J^J '^ lu |> j ' W^J^J-^-^'j 

d)LS-j ilali 1 1 (j\j^>j\-*X\ Jla^JUJ -v^vl q'a Liiiiil Li^L>- ^lj-jr "i < uV 4_iiL^tJ (_p3lj^.^? mi \ 

Cells Adult Human ^u.lL>JI j_u=. a^j mhH LAill U>U- ^ jl \l1lL>JI LAill LjUi- 
Lj^L>J 4-^jI i^a cjIjJlS LiLtL^jj ijJLJI ^jl i ujVI Sjj^vjjs (j^j i4_iLii^JI (j^- (_?-<-*_! Stem 

i I mi III Lj^LsJ 3JljJlj>. 2jJl9 »1 a Ull 1 a '~ , ~ < ^1 <_7^i ' 1 fl£ J-Sl CjjL£ (jlj i4_lLlL>JI I All I 

1 1 j ^jj La (j£. ^-J*.'.'D>L1 d J ■ >> i j « " 1 1 CjL>^^L»JI £j_aJ>- Jjj aje-jJ 3 JljJl>- (JLaT L^_t£ (jj_sL3jJbj) 

c-^1 Laj i "I C^-p*. t "=L-i j -^jj «" 1 1 jl «Q£.ljj i i j I ti 1 1 i u itl (Jj^v i""it «Ljjj_>JI 1 j" as aj j «Llj^jIu i_dJ3j 
I gj as aj i j-JljJu (jjjjJa <J j i l^C l_i^L>> ^1 (jl i a tl i_£Jlt 4_icJl». L)}L». (Jjjj^so (j_»_i£jij_a I (jj!L>*L) 

4J I co ll ^ ^^jLUI jii-UI j! j2>l>!lj i (ViT) 4jJL^ LjM-^ (_3.II W^-^i t3_tli-->JI 

s.Li_IL> 1 j ^a uu (jPJI all t _^a-ii> Li^L>JI Jlj^. (<uj tjLi (j I « jj ij^j^l '•Cf&j ^ g JLaIju 
(_ 7 lc ^ ' ) Sj jA^I ^If j ii>j_a_c (j-a ^j^/l «Ljuj^/I j»Li^?l SjJLs j^)-*- 1 ^ 3 nj^*^! Ai-^J 

Julj (_A-'^I i— sMj! L-a LlILc. «bl ^1 Ij laj i^j^/l ^ Mir «Lul_aAII ^Lj^I (j-^HJ-^La-H Q^*.' Lis'j 
sL^jli - . U ^ fl 4_o-M_c <bLc. J^jlII Ijub 1 jl-^*^ (<u-> (^l 4_jI_»JI ojSi ^jf :4_uLii]!j iL>L>JI ju>-f 
^ ij '1 -iJI ^Ja_Lll (_^_>-i (l^-^J— ""II <_>!J-^ j ^ *" "' ' ^ - p j^'l ui 1 1 .lt-»^ ' (_? ' *sj-l I <=t a-Jxa-a (_j-.II Jqa^ 

.( T1£ ) '^y^. cjLUlJ p Lu^vi j aw&i ^i,„r,,„i ^ll^ a^u 

^l (Jj^jjjJI (jylc < JaJI ^ a U 11 Cj^e_JI i"i a 4^j_t-a JLaoiJ 

, i >. ~ "i (jt jJI 4_aj^UI 4_3jjl1I >— il i h'i^I ^1 4jvL>JI (j-U (jjljJill ^ La2j 
^ajucj i(jl uliVI ^I^JL>-I ' r 1 a '"'11 (jlr (_y t's~ij\\ OJlcI i u a 

l_£j^>»! 'Lp^Lj (_^a / V ^°^J i ujacJ (_^ul i u II 
(_pa_) -^11 (jl j^IjJIj i«LuLaSLII (_p3jj^JI (_ya L^pl IjJL^ — j_a La^ — si g^-dJI Jjj aq» tLtJj>- " daJI 
Luaj^ ( JaJI p 1 «" (jjSLuS i'LJI (Jj^sjJII jjj m J^*> ' ■ La II p 1 «"j " 'J L^a-xJt _g SljIjJLI jjb aSUI 
I jl jl j.aTm.^1 4J t_^J V C-JaJI ^1*3 (jlj ( ( Til )(_ j «Li ^\ t_4^l jJI plj V La 3jL£.La 

Laj CjI-W) ~i 1 11 U fj,\c I (^1 «Li j a mJlj " JaJI p Ir jj^alaj (_jJI ■ 3 Jl^j 4_lILx_i VI 0 e I (j 0 ija-jj pj 
(JLa-C I (*Lu»J LLajJj^a ' .t^tl p 1 1" jl^ a~ ' "I (j_j£l-L3 1 1 <^> j i-^-v. (_y> a 1 mi La ^ax. j in ill (_jrlj |» JlitJ 
«UjLflSU| (_p3JJ flJI (_>-a JL*J ^ al « 11 Cj^e_JI (jLa iSjj^jlll SjLcLflll LoxLsj -dj.t-.tl ^ q U tl O^c-lII 
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^j^* ill I j ' (jlj i4_a^?l C^oj! Lcjjj L«^ i ijJIaA I ^gj) "i i ii U fj If (jiaj Jl I j t p S ) pJ (jj (_jjJ! 
4-OLb (jj a j 2 ' (JjjJI (Q-A 4^ ujaII oJUfe a » 1 1 I J i<La^?l (jy-SLi • ^ 2 i jj^J-U ^gj" i nil ^Ir 

.CjLLl>JI »1 alf j s-LJa^l (2)-a (_p3j-AJI ljufc 
<_JaJI J-xtj-a j^ic liilij i4±«^>JL) 4_«M J j j 2JI I jufc (j^a 4_uj_*JI j 4_l>sM_^^! 4_aVl Juu 

£ya 4_a^?l oJLA 4.1 O-dlul \X i-dJjj '(jr^J (j^ 9 ^ j"^ *j" 1 " a L7^ r J U 1 1 (_L£ (Jj tl u-ose 3 

.(jljLdi I Jufc ^3 JlJ JLiu JJ 1 ^" - " 
4_ujJ<JI JjJ-tl J-«-J>o (jLfl iLajJL*-a j| M-^JS 4_j-aM_^^! JjjJI ^ ^ al ttl C^e_JI a|j L«_3 
(jjjjJU (j| ( 2)^* J L>^4j 1 1 j_j-*-1_o fl£ II (_p3j-aJ! ^L£L>*I Jjjj LaJ (Jjtjsc-i ijja^?! I Jufc »LLg 3 « ■ > 2 " 1 , 1 
. LZLa! ^3 j - a 1 « tl Cj^e_J! jLsolj Jjj^'* - ) CjLu tali 2 a 4-i.ulj.S (J}L>. £_ya i_dJj 

.^ljJL>-l Sdljjj CjLLpJI 4 j ol * tl CjLx.1^1 ^jLu 4-)Lao>. 4-ig.jij ill a 

I j jtl <zAju3j£ ^jPJI ^jLmtl : I ^ j tjl (jjj-«l (3-° (3^° ***' ^j, ol * tl '"■'»- Jl «J j c jjj <"< ^ 4 i nlj.3 (jj 

i4jj in itl Cjl_U_>JI ^Ir d)l 2 J itVitl d j <~ 1 < I « ~n L^J i d 2 'I l "tl JlJ Atl 4 < nlj jJI 

i ijr ajVI J i n 4jsj^>J L^3«.Lul ^k^Lcj ol t tl Ca^e_i_t! 1 gSJ i ) ^j^JI d 2 la 1 1 4_i£.jj i"i a : Lo-4-uliij 
^^^jj^S" ^^Lcj 4_ljIjj 4 i aJuub 4-jj in i tl dil_Li_>iJI 4— JL^-iJI (JLo-C^I p 1 a 23 4 Ac jil_Li_3 

^ o i ^Jl L^-tig ' ~ ' I 2 j i Iaj 1 1 4_i£.jj i"i a i- i i n -^-i Lkj_t£.j ^1 i n m i alj 

: o»/>Jb\ ^9 t)\>o'\ - \ 

jl 4 jl i nLiltl Lj^Lj>JI ij i n sej tl (Ji^jGJL^ 4jj in j 1 1 Cj1_Llj>JI La j j j LaJ j_La jj 23 I il 

I Juk t_ul J-^>" (jja t_uU>" j^jt^>" 4_La ' 3J j tl (jjSll ^^jj-xj (J-o-C ol-^ . i gJt I d ua J Jl 
La (j^? i«L>-Li^a ^ ol « tl C.cje-iJI 4_i £-fi\ 4 Ij < njJI OjL^ jJj ^j^*" i4_uiAj pSL>JI 4J [jj^-i ^jlj-til 

(jjj-is 4Jj 1 1 *i j mi ^Laj *-;-i>tl (^J-^ liLfl» :(j^-»^3-ll ^N-cl *L>. i4JlLa j»lj^>- (j ' ^ I 

:(_gjj£UI Lg I j 2JI «.L>^j i ^ ViV \(4jjjij^tjJ Loj^jso L^JLa j_L«jj L^aj-»-i 4jLa i4_jJI ^ uaAi (JjLu/JJ 

. 4^j^t-a 4^.jj^a 1 j qjj >< i Cj-ij ^j^il CjLojjJ^jJI ^Ir CjL^tJ^I J^-o^- ' (j?l f 

Jaj-iiij ^jill Ij^jfe ^ ^1 2SUI IIla Uj iLjU^ Ll^>j^ 4_la1»JI oLtj^?l cujL? U 

i>juk (_Jlj a ( V °")4^s-LlLl f&^>. iOLi_LJ>JI (_yLc- 4_^.LjJII '"'I 2 j jtVitl 4_il_jxj (J^L>- (j-a 4-a^i mtl 

t^ji Mitl 4^aLtJI (Jj_j-i5^l (. i i n i<^£.jj, ui a 4~il j i nj tjj^J tj' -1 ' J " a D' ' Cll l_=e_J^ ( 

a^LiJi 
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(j \c (Jjc^-SeJ (<jJ J i 2 II (j£. 4 1 j i njJI CjJ)j_>iJ ljl» ^_L3 ( Jr 3 «.L>- ■ I usJl 4-Cjj^ i"i a 

<_<_uj L«£ dilc UaJI ^yJI (JjL-ujJI ^Ir (— i-pj i^i II ji£.lj-2JI *L>-j ,( r °U> \j ,v»st I 

'"'t Sj ,U~tl ^3 <tl cjj^jJLb 4 jlr j i4 lj i njJI jj-j-j V 'LLiJI i(_p=j-<2-J! Ij^jb (jj 2 LjJ}L>. 

Ls-x-a 4JL i-ujJI Cj-)L£ (jLa i4j>*Lva 4 I j i ii^j (jt^SLi (j| 4j^ ouJI CjLLpJI ( Jr 3 4j>-LlLI 

tfj le-JLa ii_dJjJ £_3JU 4^vLj>. jl 3jjj_l£5 LdLuk (jL£j n.*i m «" lj)l VI iLfcjLLaIi_al ~ uaJ 

(jr^ltJI t±^e_JI JL*£.Lfl 4_lLcj 

.( T0V ) 4^41 3o5UJI ^UjV! ,> ^jl^J! j! - > 
ciiLj!j_Lj>J! (<jJ c^>. i4_^ajV! *lj-j>*Vl jt L}L>JI ^ j^JUJI oj*_l!I cA*-1j <j! - Y 

^Jj-il (j_a £_<P l5' Lt^ j' ttliLjl j)-A--»JI ( jr 3 C-i-re-JLi 4— t-al * "1 1 n^l (jSLal 1 a Kj i ( _p3j_*JL) 
,( Voi ) iLaj_>. 4_i ^ILa-Li Li La ' jl (_ 7 _a_lVI ^1 Jor" 1 nl £_La 4_pJ! 

^ o 1 « tl C.cje_iJI (^-jlj-ia d ^ J^>"J 1 <il < v ,J l i(_^Lal La 4—a^LujJ ! (^Jj-Ia cJ I . n I jj] — V 
4-1^ -a- "1 1 1 4— tc-lTli j^jj_a ^jLal ^j" 1 I a j . 1 j * a 3jj>^l! 4jL_»J! 4_Li_*--a 4_Ljj-jw 

jl 1 Lj-La LjLal J^l ^jj>.| 4^JjJa J-ir" 1 nl Vj i4^JjJaJ! ojuk CxjLtAJ t j!_j T L>J! jlj^Jillj 

. ( Vo °) 1 j" ij « 1 ^« j| l 4_LaV! 4^jjJaJ! ^j- 0 -^ (JlLa (_£j^>- 1 Cj!jLl1£.V 4jj_3t-a 0 JL) JL>. 4^jjJ;i 

j-a (_LiL*_i!l ^ Mill 4_l>-jI La_i C^>-L_lI! 1 La 1 ua * I (jl i_<Jt-i ^jlj^jjsJ! ^If e_uj-3c_ll! JLt£. — 1 
i4JLa c^l t^'i o, I j| cL^tjj) J)!jl 4jj 2 Jljsj (jl LiLtj) (_ya i4_uJlju (j^. ^Lu_aV! (_ya i t j!^ T i_>iJ! 

4_LCj_ii 3l^j) (jy^JiJ (jlj i4JLa j^til! (JjJbLa jJLgj Vl LilljlSj i4_i jaLa_ukV! j 4jsL»JoI J 0 gj Vl 4_Laj 
^JiJ j«J lj! LiLIj JSj -3 j g j ,~„\\ j^al jVl (jna ^-Lta (jrl| 1— a J i«lKf ^ L ^ 4_La -1 j "''VI J_*j 
jjLic_lI! j<u-i (jl ^^La-^S iLiUj) ^1 Sjjj uaJI <JUCJ) IjLa ijj^a^l tfjuk (j-a j-al jjLjso ^1 Oj^j-ua 

. ( Vo " 1 ) Sjjj i>>tl ijJUk J)JJLTtJ 
tjl 1 ii't^La ijj^Lal La 4_aj-j»JI j*^- 4 jlr i_JLc (j^a-a 4jj_iii_iJ! (jr aJLtJ! C.cje_iJI Sj)La jLlL>-! — 0 
4-aLil (jrt_Lj»JI La| i4-aj^>JI CjL>-jJ) ^Ir I ^jl 1 m "i^v \ ^Jj-I! ^-fl-i JL*-) ^j-U_>J!j 1 J)jJji! (jr->^l 
jl uuVI Liilji^ i4_aj_j»JI ^JLC 1 ■^jj' 3 ' t_JLiJ! i^jJ! ^ ^J)>i! JjS 4_u^>J,l 2 .^^jtl jf ^jVl 
(JS"< 1 ijdJjJ ' 1 <a 1 1 ijlLa a 4_j (^LjiLa-Ll! Lukj n La S^ cLi (J^iiLa-iJ! ^^-^ ^J-^ L^sjI 43j-a JUu 
(^J)^/! 4-aj^>J! (j-a 4j^ mi itl ^ al « tl C.cje_iJI Sj)La jLi_L>-l (jjSLi3 1 1 uaJ I 4^>-LiVI j^>- (_3.II 

.(jlxjjVl ^3^1 .US,,.tl - ) 

.(j-uujVl ^^jJI juu iUS 1 ntl — Y 
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.<>uuj^?l ^3^! J-*J (j-LL*JI - *\ 

. jjJjJLl i Jr >^\ (^^V! j ^jjJ! (jfjJL>JI - V 

Jl S'.'tVl jj^stJ Vj i£yuu 1 aK i^jVl 4_aj^>JI (^j j^-l^l j^ic ibLsejVl *tH>»! (jSLat LaKs 

. <Lajj». 4_La ^Ir I jjfc La ^Jl 
(_U>-JiJ (jl J-J-3 (jt-^J^ '*-' a ^' (jt^ lA^-" i Ul S , „lj 1 4_Lj^a_>J, I CjLjJaJj-J! £jj ^^-C — "\ 

Sjj^-jiaJ! Cj e > Ijlj ol « tl cli^e-iJI jj~juz> j\ e>j ^LiL^I (j-Lc>J! (ji (jli lil nj-uujV! 

La ^1 I jl Laf ij^a l_a£ £_J>JI ^-AJ 4IqI 2 i uj (jSLa-J-3 iiiili £yk (jj-'I ^tA^ 6 -^' 

( jr a 1 1 1 1 ii jL£ cLc-p* i4_ajj^. do^LJI ciSij! j.9 jjSLij i Lb ju^. ^ La I S ■ uj }La ^jj-tl juu 

. ( VoV ) , > (_p3j^a-i « >Lua^3 j| tfj; i~ia J.fllo (jjL*- 

i>juk (j_a£j (jl (^y-ijcaj (JJ _aJL*JI Cj^e jJL S3 (jj-^' *— S J <jtl (jr^C- 3-IjJlJI l_ 3j iHi3 (jl — V 

(jj£S V (jy-^ 5 " ^ J al * tl CjLLASLII (j-CL>"LxII ( jr 3 j-^Ij-jj (jlj l4jjjJI (Jj-3 (j-a ^ ' ^ >-j a CjI i u i llj-ll 

. ^ VoA ^ ^jlj-iiill Cj-l*JI (j^a Lc_oj La^JLaxJ 

(^L i n >■ ^Ir 4_2_lIq jl 4_j-3 ^ seLuaJj 3jL*_a (jj£j i4Jlj_*JL) Cjj^e_jJI j_j_a-j3 jl — A 

Jl>-Lj (jl ^Ir iCj^e-JI S^La jl i n'^l j 4-LL-re-iJ I 4 uluijX\ (j^-J ^aUtl Cj^e_JI ^Ir Jl^LlLII La I 
j<Uj_xjJI IjUbj i Lcj-<Iu |»j-x_a ljL^3 i(j-LL>.l_iJI ' '"'J uaj G>J J i n">- *L3J I J-^>- 1 (jl i n t^l IjUk 

jjLlILa ij_-a^?l IjUb J-jlj3 (^LlJL ij_a La-^ g J in-). (j>a «.lj_j>.| j^u joJj^so (_L^>I (j-a 

i(_y^ajVI J i n "v 4-aj^ |j_L-a £^a (^^jLljJ i)Jiii->. ( jr B (Ji^jGJI SjL^^/l ilt *lj^>.| jj jl 

4-c5lLa^ i(_L^>L>- J-^- 1 Jl-Aj i J i n^l I AlLjSlLa (JJ _iJaILaj Sjj^JlII ^JLj-LaJL 4 jlf J^Ltlll jl La^ 

^Ir 4_i d 3j ' j «LaJL>J J 1 n^l 
:'iUjajUy I 'iUjvLJI ^y^JLsJI ii<L9uil 
LiLIj jL? Ijl VI 1 4-LTbe-iJ I (— ijLa-" 1 1 N Sj> jl 1 u \*$\ (j_aS>-! (jl p-ij^so ^Ir (j-Lilj_2JI pt^« a 1-, 1 
5Jjlj^«j (jl«"U (^IjLaVI ^-jj in" II ( jr B *L>. La L^-La i4J tLcj^ ("1 a <J se I a 1 j (jL£j t«Ci ^^Ij a I 
(^ (jr^iti! Cx^JI J>A>3 ^ Laf i^" 1 ^^^ *\V0 jaLtl SjuLJI SjUl (_5j_jiJI (_JaJI 4l4>a Jj-^I 

cJjLlj C.-L--V- iSLSj! in tl tit^LjII I j "tjl ~ j_2_a 1 ( y ' tr )(jl auVI ^ 5_lJL^>JI cii>L>-jlJ1JI 

j_Laj «L>-LI (j-a (julj^JI «Gjj^ Laj iCj^L^JLjJI e>J-& (JLa-cl (j>a £jj (J^ ( jr 3 CjLxj^?I C ui a 

cjL^IjjJI (jAxj cJjLu Jl^j . ( vnT )jlj£jlL! LlL>o jL*j Vj i^ljJLa 1 j j L 4-lTl--^_iJI JLa-cVl 
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OJUfc O-ILaj iC.cre-iJI 3^La jl i u <^lj cIo^LlII ^ ol « tl Cj^c_J! / - Ir JLsLsLLtl 4-ig.j^ i~i a 4_uj-)Latl 

j-a Liilj »1_2J j-j>-^I j_j>-l j Jaj^ in tl (jiaj(_u tjo *tl I j_ii> ^ Ir jj9l_*_ltl j! j-j>- ^1 Cil mljjJI 

^jkj i^j-ujsJ! C-cJe-iil 4js-L_u ^ j ' " * ' C 1 1 <~>J-£ 4_Ltia_3 JLs-^J ^ a I « tl Cj^c_lI! Lal_a-)l 

t4joU tl dllxt^Jlj 4_ujjI_2JI CjLLl^JI I jj3 OjiLl>-l (jpJIj '^Jj-^ 1 *' *— '^i>^ CjLx-)^I ^5LHj 4_)L«j». 

Lt^JJJ^ t— <-TiSLU LiLIj j_a ii_lLti Lt^I I J ^ Us « a CjJI a clu >- i( T " 1 °^ ( _p3jl * aj JLlJ a j-L) 

4 j uu j-AJI 4_j_aj_2JI 4^b=JLJI oL>o^l I jufc ^LiLlII j^jLUI dlt Jl£j ^"^CliLcl jJLi-}U 

i4 j oUtl i_3jl_m *>j_ifc j£. 4^sol_Ltl ol aj uA,\ j^. Ss-Ij—lII 5J1 i ii a J « j" i n" j«J L^j| ^?l iJj^Ljs-^L! 

3 J -a- "i U CjLj^?j1! L_lL*JI 4 «5Lj»J,I 1 j i Ij ^Ir j |_£j_j>-! 4_Ljjjl_£j 4 j a I r jL^>J iJLH L-^-i-i 1 

,( r ^ A )^|^^.| S*. Ij-jj mi i tl j^_>JI 4_)L«j>- ijjijuus ( V " W )4_jSLjj_a^?l 
;( r ^^)4_i]Ll!l i^^LJLI ^1 £-JjIL>.| 2«.!j-u CjUcj^I 2_5llLj 4jL«j>- j-^3jL*_a J i"i i njj 
.^jjjjLaJI (J-aLtjJI J^La-La j>£. t^g^ in 1 1 1 J i a ^JiJ^>- ~ 
. 4-ul i n\yd LSLLa mijII <j-^>til jLp£.l — 
j^. 4^sol_Ltl 4_lLl^JI diLajixil i Ojusj j^AJ ^? il n-lLLajlt 4 j oUtl diLajitXI 4_lL1_3 ^J-C- — 

.^LitfVL. Jj ^lj^^?Li (jtaLlII ojx-lII 

.( vv ')Lii!j Jsi 4^.i2r>J j^SUj La 
Y"\ ^ j >l i^>tl ~\0X - \i ^j^LaJI ^[c. 4juIj_J\ 43jLa ^ i^fjJI I j^j u i n'^-aJI jj^ilJI ji^f Jlij 
JlvI jl ^1 i ujVI J i n ->JI (jr ic ^IjILs^l Sdljj ^yic (Jjj^jsJI (j^U-i V 4j| 4_l3 s-Ls* J-jJjJ 
•••iSj f^J? 'JT^ lt^?'-^ j' (j?^^ «.1_LlJLi 4 iil t"U i—Sjliil I uaj Ij i ^"1 aj ^ jl ual * e j| uac I 
.^J^IoJ S*Ijjj 4jjl_a^>- (j-a IjUk £-La_) ^Ls i_3jLiil tfjuk ^If «.l_Li 4_u^>3 j«j ^ILLaJ j-a^/l (^Ltj lil La| 
t^)^ La ^Jl £_l j^VI 3*ljJ JuJJLl ^! jJI JUl^l Ulu 

. JUjLL^MJ 4JbLiJI *l_ui^l j-a JL»3 4_u-pJI <^iLa^mi jf t>^-" oi _ 
^Ijjf 4_pji«JI (_3jLm V^?-^ L^l Li-^jj '" ^_'>^^' 2* IjJ jJaj^J ^Lktl ^UaiJI jl - 

.^ VVr ' (_ 3 _aJL*JI C.cje-iJI 4l^tju jlj-tia^Li ^jjj < a (_£ jJI j-a^?l 1 4_t^sIL>J, I CjI i a i "j-llj (_LaL»-ll 
4_*jLaJI 4_4^JI ' jLAjt ' aJ J flJ-l . dUs/vl < ' fljJISuJ C • ei I ^v" JiS «J . 4. t, I ol , a i ajXI jl — 

i>JUb (Jj-l JLxJ 4_La Cj^c_lII j-^I (jj-I^ 

. «^i ' i ^~ 1 1 4JjL^ O-alj La 3«.Ij-jJL ( jr «^>o 
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IjlvI — j >l (j-a 4_JI £jjs«.jJI j<u La_i3 — ^LuljjJI J^>iJ joi^ t5Jl i oil u£.jJm\\ ' a£jX\ La| 

i~ i ii^l (jSLaj^j J *^J l2> jik) d j >.j (2)-a CjLLl^kJ! Cl)Le_)l £-JjJLj>*^?I 3«.Ij_i £j_ii>_a^a (JjLu 
S«.!j_i C^>*L| Cli-p- i4jjJu»JI «Ucj_iiJI CjLuuljjJI Ljoljl ~ (j^l t Lag-ax £jjJo*^?l S«.!j_i 4_icjj i"i a 

L^-La Oj miLlXI * vl A" , „VI ^jja 4_SLaj i4jJLa AJuus 4 1 1 iK I t4j^»lx^J L^it^ I aa> i^ljJis-VI 
CuJ J-9 (Jj i (jr libj j£l-dl (^y-alsLJI ^Lj^/I ^jl » : ( _ y jjjjJ! jjJ&jJI J|j-2j i(_3j_*JI £_uj i_dJj ^jlj ^jJlC 

tjl» :<Ul i all (jy l3jjJ! jjj^jJ! JIj-2jj i4_i A"*iVI jjjscj (_£l i( TVi \(V^aILa ^jjSLj^ g 4j| 4 i i ntl 
1 uaj] (3LlILi -^-^1 i^»" -^Vl j| LiLla-^l «L>-j ^If i Lfcj j f j < a (j-a 4jjLU (jl j C ' (3^-*-^-! 1 a^ (3 J> '-^ 
j_j-T ^3_a_a ^ JaJLj . ( W °)«diLcl LuaJI J jlS^L (3U_"lj ^1 4_i_cl Jli^I 4J9LWI j ^j-LslII jl^JL 
(2>£. ^j-iLaJI j taill i aJb jeJ (jJj i( VV "%i_3j_*JI Li>JL>*jj (Jj iL&jj_u Lajl »1 j <"iVI 4_jJLU 4_a_jJiJI» 
(jr^J oil] ^SIjsJI Jal j m i ill <U jLx_a (j^LaJj i3jlj>J J 4i l m il ^ CjI n l UU I ^ l(jr £. j_<iJI jJi-UI 
t4-Cjj mi U (jj S -»- It ^jl ill H <L)La-Js>. £ys JJ-^-a J-A La l_$_La t^-j uJI 'LaLc JLclj^ ^Ir «.Lu 5Jl inU 
a -»■! iy»t I ^Ir «UsLlII «J selxaXI SjicLs ^1 4^Lii>l JLH^ 3 ^ SjlcLs L^Laj 

:C14_jJlJ>JI ^ JjJ ijLCo-VI (jr k. SJL^oll tj-uLil (j^iJ / VW ^(3^JI JLa-tli-uL I t"itl fjL^a LiiIjL5j 

Ijla oL^ U o^LIj »4_Js t-flj u*3ll LiiUi JLa j£jL^IU t ( rvA )«^LUJ! V| j^jL^ V» 

i±Uj 1— a-j_a ijj^Lfj itiUj ^1 Laj 5JTj *l jjj *l j_c. (jj9 i hl\ t^iL^L>JLi jlil^^l I juk 

^_ya jj>.\~^\ j_La 'J^!-*^' (3 s " jjk* ' ' V jlj tajuaVI ^jlj iLajJl^j jJl2j 3jjj_jJaJ! Sjl£.La ^Ir IjLvHcl 

(2>c j^-Li]! ^LcLal j^tjsJI I jub (^.ijj ij^f jj uaJ 4_a^?l (jr ic ijL^JI J$ ^ j\£jj>M\ 

.jjj^s ciUj La ^ jr Aicj i«L*jl J 3jl i ii-»> iLuiflj JLxj 4jV ii>JLa3 (jjjLiJI La t_tL>- 

L^Jju ^aj_cj i^ljJL>-l 3«.lj_u ^IjU^I 4_j511a j-jsc^s- ^j| 1 aK «bLa t(j j i ii La ^Ir L^tJj-itJj 

La ^1 ^LU 

^ylfi V (3*^1 Ij^J ' ^ A~,^VI jl^ 1 oKj i4_al_»JI 4^a-li^>olt LxLiu ,M i ^ - 4J ^jLUI SjLcj 

3j a >■ p i " 23 4 jlr *LLl^ t4-tLc ^JuljJI JU>-^? jj-==-i i Ljj * t^><}\ ^jL? ijj uaJI ) 4-a^/l 

:t> a i ofl Laj^c. 2^jUtl j 4_ilpJI oLcj^I ^ ^IjJ^I 
jj-a j_uSLU JjIj>JI -iLcJ^? 2^\l U'iVI 4Jjb ^,1^. ' flSjlj <ij;p- i4^ela 4_JI ^LUI 4j>>L>. a i m<I - 
4Lu^>JI 4^j_»^a Jla iJ^L>JI jLejIj *ljjJI ^jjuuall 3^i\l U'.VI ^L^if J^Lij 4j| La^ j-^Vl 
j]^a j_LiSUI SJjj i_qJL 1 CjLjjJLI 4_Bj_»-aj j jj ■ II ( _ y ic dlLjjJ^I ^alj^a S-^j-jlaJ 4_jjIjjJI 

Lav» p i n SJI I > j3 tdiLLLj, i ntl ^j-a JLiJUlII ^IjjIj {£j^> ' " Hj QJ 1 11 '^jL *l Sjj^ qj^l (^^Ij^a^l 

^1 i^^J N a i^j-j>- (jjiLlJI J^aJ 4_jV ijLdjI j- 56 ^ ojK" -S-I JLj>-V (3^^ ^? 

• L7 ' ^J*^ * (j^- 1 ^La 3l_peJ 4_pe_jJajJI 
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4_j_3 Coe j <^>f (_£jJI JLjsJI ^yJ! 4j| jl i2jjJUx^a 4_JI ^LlJI «L>-L>. (j^LJI p i flJI j — 



0Jl$J ^Li-1 4-tL»JI OjJt* i4] jl 2 e * 1 -"**' ' jl '(J-uLj^LLlII (jt^ L}L>. £jj (jjjjJo j£. 



(J-U^ajso ^1 L«-l 4-l3 (_£j-Lstil 1 j ^ j'-^^' i£-Jj_Li*l 3«.!j-jJ LjjLtllj 1 j 3EJ * a 4_)Laj». 4^ at] I 

t jl ii « tl IjLA ^^l (Jj-j-^jU (JLa j-a 4_jJjL) La ±j "1 1 uj i4-La 4jJ)La t_ 1 1 nlSLa 
.4j j>^a Ju V Ljjl <& \-uaj!$ (JlLaj Sjjj-l^ ^ Jr jk (jP-tl ^ 0 U tl 

^ . ... I i jtl 1 4_i_3 (J^>-Jl_jJ! d)l_J_L2jJ (J^ in I tl ^J_i_J_>JI ' a hi K JlJU 

Cj_lj>* iSLljsJI Llj^jJjJ£j j^jSs 4 j al «tl CjLcI JuVI CjJLjvI j-a i4_uljjJI 
Lr^ oij '(jr°J-'Ti- >t ^ j <--» «N' j .^»« tl I jub lr p j ua » ) 4.21^1 La ^ual 

in 1 1 t 4£.j)j_-a j_Lal_ie_a ^l (_£J>J-i La L^j_3j 1 jLujj^L! p_j_a-*JI j_l->JI t_iLe-) La oLlL2_l!I oJufc 
j_a VI 1 La-Aj_i£. jl jl jl 4_ajj». j_a I glucj) <"< ^ JJJLstjJ jl jSLa_) Vj i3jLlL^e-a Ljjl j JLtc.1 ^ j 3 
. 4jaUtl CiLal mi"KVI j_a 1 a thj-iLj i4j_jj-LII 2 "oil Utl ^.a, La^ ' I j"'l "J.'^'t jl ' "<VI ^1 Jlir" 1 "I <J}L>. 
Oia-Je-Ii^l iJLjJLsJI I 23 1 1 JjjJjjU I jufe >la 4 j a 6>l ^1 4jjLe_itl diL^ uJI ( " 1 j UJ Cjjj>-j 

S ) Laj . .. 1 1 ^3 I « ^ La 3 j 2 ' 4j I JL-La 
j 2 ij 1 3j 2 1 1 a >■ Ja^jo jlcIj^ Ij^j . ^> jt i4_lLSjJI oJuk CiL2_< 1 Lajj 1 " 1 1 jj a ^ Ij; 1 uj JU ^jl 
JlcI j 2JI <JJl$-i I j-ajJLt pj iSjJ^VIj LujJI j in 1 tl 3jl » 1 n j 2ae ' L«J t^aJI uz\\ ^u^>- Ljl jj 

. Ajua jJLijsJ I ^jj 1 i"i a 1 1 (jA-t _J-aJl I p Ijj (j-a J ' I J-^* 1 -! I 

(_jic j j . uJJ 1 JL£. lj_SJ I i> JLA ( jr A-»J 3jj3 JL>^jj pJ La 1 1 j 1 j 1 ^> 3 (_La_<£[j (ji <tc. L l^J I i> JLA j I VI 
jj^u (^Jj-Ls 1 J^C.1 j_aJI oJi-^J jl Mitl i_iLre_i^>l |»jJ3 jl SJjjJI ^If JljJLj>. £j< « " j 9 1 1 j 2 J 1 LaJ 
^If j<j uJlj j-LjjjjLaJI G>j jl Lg-tl-g p" se ~ ' Lo^ - 1 j 1 4 1 1 uLUI d J^J A "tl julj_2J| 
(J^ 4JLbl LutJLLaJ i^JLtl tp 1 1 tl I Jufc dil Jua- "1 1 11 a 4_*jLX p j"l 1 ulj ij p j" j se ' jl^ a " 1 "VI 

. LjIl-La-uj - p j"l .j ^ 4_iLcj (_^jjJa j£. LiLtj) pjJj 1 JLiJL>* ' a iju^ ^Ir ^ 11 a 1"' tl 4^ ^JJaj 

("il 1 nljjJI diljLa 1 ^ jt ^1 gjj V 4_l3 (J^JLiJIj in itl ^oJLljsJI CjLu2j '"'I a ^ ^j_ao> 4 i nljj) jl pj 
.CjIj^AII i>Jub ^ 4_jC_j j v-ilLa j£. 3jLu »LLa£.Ll 4xjljjJI i>Jub C^ij^l jSUj idiljli>J,l CjI^ i"m 4iajJaILa 

4_i_uIjJlII ( j a I s eJ 

j>SLa_i 4 i^>L>- CjVL>" VI i4_l>-L^jJ |»jJ-a e J)jJL*JI ^Ij-il £-£aj>- (_L>~^ ( JT ij->ij'! (J^j&aII — 

.4_uLjJI ^Ij-aVl jLi^jl diVLe^ iditj Lkjilj^f ^yk. 4JjjJI ^j^J jf 
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(j-o 4_Lj_sL-a ^JjjL) 4_iLi^>^U 4-jJjLc Oj j < i) '"'jj' j' (jJbJuC ^^l^jll! (J-alj_>JI j! i4_uljj 

IjUfc i^j-LljsJ! 4-ajJLa ^jfc (jr^l '(j '""V ■"<" tl ^.LljsJI ^_)^se all CjVL*. JL>*G — 

.£>U-!I <j-a ^U! 

^j-a 4_*jjVI j j .".VI j_iiaj». (jj-^'jj ch^J-*- 1 ' iLcaJLl jl tfj uaX\ (j-U->JI Jal— 2-i u] jj_3c) — 

V Ua j i ' i _ r _jlj_jJI II j\ .p- Jl^Gj j«J I jl £_L«-) La^ ii-dJj Juu £-La-)J i(J^>JI 

. 4-1 JlL*J 

iJj-^VI j«£L^e-) ^-jj^ i"i a tjl i ii 4j^ in itl Cj1_Li_>iJ! ^ m i ii -a- "it Ij < jj j>*}L*JI (Ji^-jdl! — 

^1 i-dJj LaK (jSLIj lAjj-aJt-I! J^-lj-U £-J-a-^. sLL^ojfj oLj>L>. £j £-J-a^*- ^ liilij 

. Laj_x_a (J^JlII! IjUfc (J-»^>" 4ILa^Luj 4 a i n">- (JJ *^ a _j! J^J-a i^i 

4 j a i ii >ll LM-iJI ^ Ji-jiJiJI Laf J^jgJI I jut i4_*JLi jlj_Lk>f Jj ^ ^ 

. 1 j ..... i j«£L^ejJI 4JLjJa (jl^ j\ nj-UJsJLi <^-> (Jj ua_>- >— 3j) i n (J^jdJ! 

: <WV\9 0>^V\ ^Wii»s\ - Y 

-1 ua£.Vl 4£.!jjj (^jljGJ! ^^M-sJ! ^1 himhiVIj t 4ji^ mijII -1 .^^ VI j 1 ujVI ^1 i ii Ti. ill 

jjjsejj 'I o $ u * >■ (j^a SJjjjtil Li^L>JI *LaJ (JjLa-a (_^| £jAj>.jjJI ^ ual S3 Vj i«L>^LiVI 4_a^>> 

. I gltc Ijjj L^jI i m i nlj Li^L>JI (Jj^. (JjLfl-a jj>-I ( jr iislJij iJaJI 4 i u i uj a U 

: Oijdl \ c/W ^ ^\ Cb$\ - i 

Cj^c-lIL^ '4-J-3 tSjJ*_JI j<uj (_^jJI (jj jt->"tl jqSL>> 4j^ in i II dil_Li_>iJI a I « II C-i-re-iJI JL>.l_i — 

3l_c!j_a jja i4ilLa ^l_i_a 4^>-1_lU Cj\ 2 J i LaJ 1 1 ^5 C.i_re_iJlj i4ilLa ^j-^e_a 4^aj-j»J,l < - 1 1 2 j Jaltl I ^3 

. 1 j^jj IaJ *l_3l lLsj^ i~itl J-iJLaJI 
^jL^ i^lj^L>-l S«.lj_u L^jL^cjI ^jGj ^^j-a^so (jl 4j^ in i II diLLpJI 4_u^c_JI dil i n i nj al I — 
^jjSij Vl Ja^ i~i \ J_J_2_a jj^j_ll (3^1 Ij-Aj t^^^v mil «.ljJ L_lLij>. L>-^Lc dlL^ uA\ ^Jlj>-I ^J-U 
4.$^ in II i>Juk j-^JLso ^jL^ i4-J^ in ill L>.j_>. jl Ijj^j-tis I j 1 j ' j^J-C- t-iii nJJ i4-al_C ^jLllII i>JLA 

. 4ji^ mi i II 4_uljjJI 4iaj^>JI (j£. CjLajU a 
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:( JT 1j La.) cjj^LlI! {j-l&jj 

I jufc JJ^>-I O'j 'Lr^?*^ L^-^^J^' (_)^5c_fllJ j^!j-a (j-aj3 (jl (JjjJIj CjLaj£L>J! (^^l^. — ^ 

. 4jj-oj j^>*L) jl i«LuL^t-a «s»j seal I (j-a ^J-*-^ 
(j£. Ij-stlLaj jl jo-ikj-ul <Luljj (jlolj-al -ij^JJ (jj-«l*J (jjj-II ^li>" <_7-^- O^-Lus-M Cr^ - — ^ 
Luolj^al (jjl^tj ^? (j^j-II La| ij<ufcj_t£. (j_a jl jo^jLij^I ( j- a 4_uiAj (_PojJ^! i^J^tJ (j-a (J^ L)^ 3 ^JtP' 

«.!j_j>*L) I j * j 2 ' jl J ua ^Vl fl 1( J7 j!jjJ! (j^ae all j ^jj a p j Slal * ^ ( jr 3 j-^Ijj j * a 4_u!jj 

- ^j-^ - *- flJl I JUb 

£_Lajj i4_u!jjJI <d m Ju^Jlj ( jr -i-Lj»J! ' ilaJI j^!j_>a »1 oi tl ^Ir i— fl^ i"i" jl diLaj£L>J! ^If — V 
J I ^yJ^^L-C J I (_, 1^1 -a- fl (J-o-C (_£l (<M-J jlj t^b^ in jt l CjLLljsJ! ^j-j>J,I Cj_i_*-J! ^Ijjl («-4j-a 

. L^J 4juLiI! ^ ualjJ, I CjL^>J! / , (jil Jl>-I Jl*J 1(_ 3 -Ll». ^ ij 1 n->d 
4_jibe_iJ! L^JLax.1 j, a~i 1 uj jl 4_lLij>J! (_^3jj^flJ! j-a| ^Ir «L«_jLflJ! 4joUtl CjL^jsJ! ^Ir — 1 
^jLlj (j^a (Jj^sjJjJ! pj La ^1 (j!ij-J jl jj-^- 1 'lItA^ 6 - 1 -^ d J <,-> Jl£jj (j^J! 

oL^V La 

• lJj-3 (j-a dUo^JI ljub <jr a j j 1 nit »1 aJbtJI 4_luj pJ ■ <=> Qj-aX J SJljJijs*. 
CjL^tj! j^!j_a »1 uijj 2 a , t rt" 1 1 (JjjJI jJl>- jJlj>o ^j! iLxa^Liji^lj 4_uj_*JI 4-a^/l ^ jr <-i3jj — 0 

Julj in jtl j^\c 1 tal A^tl 4_t_a_ib! jj-a <_i!aJ! jj-* <_uL^J! I Jl^J Li in j II CjLLljsJI 

(J^l i- jj-* 4 jlr Sj t^-j 1 "tl jl pJL«JI j_i ajj (JjLitJ (j-a LiJLub ^jl (_^al uqj -^^1 (Jjkl Lltilal (jl 

.(«i»JI Ijjfc 

dll Jl^t" 1 n a I j-t-iTLLl (jl </_ jajl flJIj ( jr Cj_i!uJI (JL>J,I ( Jr B (jO^LJIj <J 1 fl ' ( jr i^>jJ — *\ 

( jr B (jAJLaLtll Jl_u j-a^l (jt^ I'Lo^^La Lal£l^l Ijj ) uzZllojl} 4jLj^_a I jjjjjJjj ipixJI I JUb 
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j jlfinllg < cuil jnll 

2ULJI j^Lallj 2^-1 >tl -\ 

.^T* *T ijjLui tdiL-uljjJIj j|j i£j_Ju]| lL*jIj_u3J ^(JjlII CjIjU* a (J\J 4jjIjjJI <L_ujLt^JI :^u_&IjjI Juajxl tJiLij 5 

Oj^SLII t(jLLa_Lx_uJI ' ) j 5 * ) t 

(Jj-^-J «Uj>-jJj_>_JI L-JaJ I uliLjiSj i&ry^JJj i^JJjj .1-1 4 

w <CT jjVi a.i Ut i ojjSJI <2u*.>m i_^sji CyA LJi 

trx ^jVl t ^o«Vl ^^ji 

£ * ^ t 2ujlUI 3_«_lLJI t 3JL_ojJI 3 , M , u j,a tC7 £>iJI <lLII jl^ * J^-Jd! ijjLSJI jl^ * jljJu ^jI 6 

*\ Wo a. ,u 

a.iUll .Cij^u^SLaJI jl^CiUljjJlj 
3j a >»J ij j jSLII (j-n-aljJI OJjLr>.| jj_^jej [jjz j j j >JI (jr-ij Vl'll tJjua-aJI Jlaj>-I i^j-i^I S i » ttl (jjl 16 

.*\ Ml «_a^TAi ,(Ja o) iSj>iXI ajjjdl i^jJLI ^UJI ^iU <dJ|juc 

.^SLi!l j|j ijjUJI jj..iii"n i_3jjjiII iJj)Jl!l fjjlivi ^ Jjjtll 'L5- 5 ' J 1 ^' Ju»J" £>J (jLl (jJjJI ijjUJI I 8 

tj^C till jlj t (>j )jul£ jLCJ*-a Jjjrl-H \ ij-LoSLII ^j_xjj| idll£j_JI JlcjxI i^JJjjJI 19 

,ai!Ll!l a . . Utl i3JLj<jJI a ,„ , n j_a iJpJI ^Ijij-" ml ^ »"H aj^Jaj i( _ J jtli jLAja-o ijjjjjjJI 20 

. ^^A ^jlJ^ i^-^- 1 Ja^L>Ji ji^ * ji^vi ^Ll^sji * j^>- t^^Ajj^ 

jJLi. ' ' a " U lajL^jj J ^j" ■> I, I ajlju i ( _ r ^jJjijVI ^j-JojJL!! Jljjjs-I (jj Jlsj" -'yJj-'l >Jl i Jjii -nil JuSjj 2J 

aU\0 ,j»U10 iCjjjoj ijiLoJI jb i jLLac 

24 
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. O t^SLlI 4_*_aL>- i ^ ^Y do jSL! I t^^-j uJI 0JjJl>. <LijjjLSJI <LalSL^I Lu^Jl ^jril"ll t^^^j-uj-A jLaJ*-a 'Sj-Aj 27 
i • 0 ijjJjVI 2 * Jail iOjjjj i4j^i«JI t-ilSLII j|j if L^liJI 3 i Juts-f (jj Juux-o i.-.jHI i^jSl&j n . nil 29 

jlST ,oL5)M 1( *Lc 4^-_jj ^IjJiJVI AjjJiJ ,(Y) jujl^JI ^jJ.1 u^LSJI ij-a 'Ki 'iSjj a'""^ 10 

^a auiiJi a. ; uti ^llj - .a^s-Ji tJT A»i\ oijj .Vn 
3 « iUII ti_j _>SLiII j|j t»U-»Jl j-j>-^j sLaJUJI 4^)^ t_iL>jVI j ^-1 ,„;~ mVI :j»jLS pjMf .1 j 1 1. 3 I 

.j^V-iV i3_ulUI a. ; Ull iOjjjj liLajjil j|j i»Vl i<_uijdl <_o-L^> ^LaVI <till .xm jj! o^j4 <jj Jl«" 1cj jl3LSJI 

.^SLiJI jlj imJjj-lL! ^Lg-Lll JaLUl ^Vn-a ~&jjua ^\ ^-I'i-hU ^ it a 11 ■ ijU-^ll Ju«j« ijjjjjjjiJI J 5 

J6 

. 18 

jkUU tj »nsr ^jVi a.i Ui i .jlJ^ji ^ jju. 
-ojjjj i^sLui jij i (j jl3| Mill j»La)?i ^-^3 <_y3 t-iji^ii '<j-k (>j ("h^Ln! S^^l 't£j\j-£"^ ^ 

- WW 

(j-o j»Y* *T t j mi a_taLs. 1 a J j_ > _iJI 3jK ijj" i n-vLa ajLujj i3jlj-i-»-"1l a_p.|j^>j| cjLxUjJI :4jLj<I ^ ..~\\ fl2 

. i la rt J-^- 1 ^ jl^l I ' ■y ''-'j ' 

i^SLUI jIj ijjjjuLc j^jI a_j_ 1 i,Lj lL j i_sjj_«J,l jLijJ.1 jjJI jl * >JLl jj (^wl jlaje-o i^juLc ^1 flj 

_4^YA"\ i3_uliJ| 2..UII iOjjjj 

2 ua^ill j|j i4jLjC.Ijl)_5 ^1 in u mVI •••(X> mi .ill (jryjJJ 3-jjjjLHI 4-jLa^JI . Ll^j i Jlj^J.1 Jl-l^i (<ijL>JI Jl-l^i flfl 

.^^^A .Sj^LiJI t3jj>»JI 
ojj^j iSj^JUJI t_^jSL!| j|j 1( »LjVI i^ia ^ jilSLs-VI jlcIjS ijjJI . nil (jjl AS 

^ t iUtl iOjjjj ij'v iitl jlj iJJjJI j i r-i "i V o ^jiil (JjKVIj J'bJI ijs-<-uL5JI (_yjt i n i njj Jl*j*j3 imJjJl-lkJI fl6 

.^^ru ,2^iij| 

^A m i " 0 n_Jjj-iJI 4 i in n j-a n_gj Ur --jJusji , jj 1 " '" j -il Ji-cJ 'l5J>^' uliLijinJI tjjjLS 
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.-&\XV\ "^3JrH i*LS>«JLI (mJjLs-jJI ^tj-»- ua £j_>i lSjM' ijJta. _>J Ju*a-! Snntl 49 

9 * ilaJ 1 iO^^Lj i4JL_ujJI 3 i ii t nj-a * ^ ♦ i <a I ^jjjLdJLi UjLd-d ^__a}-L_uVI ^__1__>JI mi"! I tjjL_Jlj_i__, tSj^c. 50 

.<»mi ,__>^ HO 2__I__t| 

» L_LjJ Cjjjjj i4_4_ililJI 4 * i La 1 1 ij___ jlj jJI ^jlc ^L^-l i Ju»Je^q jLqje^q J_aL>- ^ji i^JljJtJI 5 I 

._4>^ UV <,jJjVl 2..UU ,Sj_i_.__JI i( »>L_-ll jl_ e-_->j_U ,___) Ja^jJI i JloU. Jy«ej (jj Jy«ej .^IjJ-ll 52 

-o^Ljj! ^\ ur <_4n irr t a_u_iii 4__-__:i ^^vi ..,-<u 1(JF *>L_.)n 4-__ii ^ ^\ j2iL oLS^i .^i j_>! <jj_.ii 55 

.2_jj__,j_M -liLKJI 3_u__a i( »_5_>. -M j 2j,'-,«VI Jjj^sf <___) j»___>JI *j i ajj i^ylc _>J fljfrlj-il ijj_>.j_3 _>j| 54 

jta iXjJI j_jjLUIj 4j_a>L_oVI ^-iuj uJI ^ la 3___|j_ jU>U 2l»jLl>JI ZuJjj mil <3_aLj! < jul__JI 56 

j i Art 4 d , ^ j i t | 

d » Jo h__jj_jj 1 j_sL_J| jlj iYJ_> t(J "> « 1 . 1 i Juts.] 4_JI Ji-uC. J_4_*_<1 _oj| _}_Jl!I i ( __--uJl_J, |2_a|j_3<jj| 57 

i^jVI S_«_lLJI iCjjjjj ij_-_JI jl_. i^-iiil 1 J_«_3.f _jj 4_J|ji-L-- J_«_=_j jjf jjJjJI (JSj-o » <_--<-u JlSJ, I 2_«|j__. 58 

.Jb) 1-0 

»,.« m.II jb 1CJ Joj_iJI j j m^n j j ^ "'N ob-^l j»lSL>.^ ^Ijl-l^i j_*_>.t jL^_=__a lcr i_-j-__l 59 

.^rvY^iiJi a v uu .Sjj-Lsji 

.._>u-v - ^aw 

.^^ "\AY 2. .U1I iOjj-u i<_yj>j<JI <_jL^SL!1 jIj ijjIj^UI t-^iip ^ j-jLl^I j-jIju jJI s>Lc: i^L^KJI 62 

.^Y • • 1 3 tJ Utl .(^ojUUI jl j i^jjVl .a^j^Ati ^Is^Vl Lkjii!j a^Ij^ I 3oi^jtl 3^1^ < cr !&\ 6 J 

65 

.jkU-i l( »nAi dills «a_juj| 

.Ojjjj «Lo-j jlj JloLs. Juue-a "— sL^uVI ^jl i n ^jj (^i^. imJjIjj-II 66 

-Ojjjj iSj-a^L^VI 2_0SH| ^IjJI j^jS, 2j|jl^J| ijjjjJI jL^jJ 1(_^Llic.j-LI 67 

jl « 111 jl J i4_SLaTj JuJl^sJI jsJjJI uliLij^sJI Lac i 1 _ r »VJj A tl ^jl in'iVI J ^<sl«Jlj iOl_ij^»JI iaj uij idJjj_a 68 

.oljUl JSIj* <U\0 1(jr JjVl a.,Ul | .eu^l ^L^aJI 

.^^ \\\ t^jVl dtjUll ^llJJI S^ail .Sj^mJI pUicVl ^■l,„M,„lj C; ,M ? ,ll .^Ulljuii .^-l ua< 69 

i(Ja i^^L^VI t-ilSLil ij-LSIl ^j-i J^Ji-jII ijUt^ot _oj! 4JL!Ijl^c (jj jL^t^a (jj (<ujilj_ij ijcJUil ^1 70 

SJLuj i^jKllI j SjIjjJI J-alj^. Js-JlHJ 2ui^L2Jlj 2_jc.j_.iiJI ^K_>- :j<u_s.jj| Jl±c _._j_j_«-o J j mil njlj_j-a 72 

.|»Y • • Y ij___|j JlJ_^3 j___u . J L__lj__LJ 

.C-J^__II *4jj3^L_uVI ^jjJ-xfoJIj L__Li)j_M Sjljj t4_pj^__!l 4_i^__aJI 2__^__u^_a 75 
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.^Jlj_tiiJI ( Jail 4jj^_t-uJ I <Uaj|jJI di I jj-tTu-La t Jll'Llu ^_<_uLi 4_4_>.^j i^Cj_Ju]| ( JoJ) JuJl>JI JjLjjj tO-iLj 7^1 

75 

1YY - j»Y* * ^ (jJjVl 3.,U1 | t£ jLuJI jljL^>VI <i«S^JI ClljljUoJ aiuuim ^M^VI jUjJ 

76 

i\ o iCjj^-u ij^AJI jb t^ljj-tiJI juj ^h 1 ' 3JL_ojJ (^jIjjlJI 4^Ij-oJI t ^JL_o ^ ajuc. & t^SLJUl ^jlj-iil! 77 

2 » .Ull 1 CjjjSL!I i ( _ J _al*JI j ji ill i S_i£. j_iSJ I L^SS^Lc J 4jjIjjJI 2 q ,^.,11 , j t ,,n Jjlui i^J^LgJI 80 

,j»UYI - j»Y« ♦ ^ ^jVl 
.(ji^jujVl 3;. .ill iJjVl 

2_a|_5iL! ( _ r il 3 jJ| (j,,!-^,!,! ,aY* • Y j-Jjj iYM JJlkJI <43j_«II jsJLc 31 , „l , n lCJ _acuj_aJI j i a «JI < ( _ r xj-»a ii flljJI 81 

.cjjjSL!I n—iij^/ij ^jjiiij 

ajLaluj (^j_AljJiaJl jl j V a . J o(j iiU . J 4-qj>.^j t^ljjJI j j '"il l : ^j^pjk JjLxfujjj J u i n jl-A ClJjij 85 
n-cJjjdJIj 3_j.laVl oLo,ljJiU 3_ujj«JI <LL»JLI u-r.uuJI oLjJ ^ 2UjIjjJI 2 i.^.tl »1 jj&Lui) i^jl^JI .^Ij jmiII 86 

< ^ A Siinll i3 -LLaVl (=>>l«ll 3_uj_«JI lJijU 3_x«jjiLS'f jj ua3 i»Y • • Y (_>ujLo - 1 Y £ ^j-ie_a 1Y0 jjuJI 

u, jjLai 

iS-jSLlaJI a>1*JIj ^j-iAl i.,UI! SjjjjJI 2JL>J,| h_,. U lL11 oLiil ^ S-ulj^JI 2 -i ■ — . . T 1 2_;j^f .^Jl ,^tl 87 

<f ,Y'«£ j " 'l^I^I -SJ^I 'JjVl jlL»JII 

iO-l^SLII t^4_L*JI j_(!u-(JI ( _^ajjs-<a ' 3jJ ^ ^ <LL%-4 .4_ua_)L3 j. ^ ' a ^Ll.u-LU-u VI i^J_%_l jL4-%-d ■ 4_L<-tj L>Js I 88 

.^Y* * L jiolii. - iXo jLm-j, iYA *oJliJI jjuJI 

tdu^SLJI i^-*i»JI j-tTuJJI ( _^ajjs-<a ijJij-S^JI 4lse-a t «Lj_i 1_2 <L^_>.j ^LuaJlLlbVI i^^_L5ej JLgJe^q i ^ i a 89 

.^Y* * £ ji<i"m,m - £Y0 jLulZLi iYA 3JLuJI tcJliJ! jjuJI 

Jl .<d]|ju£. j_usU 90 

,a Y* *Y — 1YY dJulSJI tj ua£ ^j-alill JJmJI i^jjjLSJIj 

* ^ V JJulJI i\* II j mi f 1 1 nl*»" tOjjSLII .CjI 1 iilj-UI a i*iill 4jbc_c t ^ taJ I 3 fl J ^ i^-jjt-i .ta-xi .^ri_ 1 _ u l_j 9 I 

i ^ * SjulSJI 
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^ ^A , Jjjjf 1( »^Ll!I 3_U^ , 1Y - TA^ ,3jm->II i^JLil ij^jjuf (j-uj>a -j 9J 

<*iill <La1£ iSjLjsjJ,! 4_jjj_«JI diljLaVI 4_*_aL>- iCjIjLaVI i^jjjLSJIj 4_»jj_xfaJI (j^- 1 ^-ijjJlI^JI • 

-jiY - • Y jjLa A - 0 tJb) £YV j li.r-i Y£ - YY ij^LSJIj 
^^L^VI (sJUJI ^ ^j-i-JI vii>=tj (^a oLl>Ls.^lj Jajlj^l ^ JjVl (jJjjJI j-«jJII JLa-^f • 

<»mY ^j'vi s^U;. .2l:isLoJI oj^Jij oL^IjjlU ^>l^vi ^jjJI ,\\\\/\r/\r - \ • ^ 

.ojjSLSI iSjj^jUII 2j ;t~'l o>lSLiIlj j»>Lu,VI .2 „Utl ^^jLii! a^Llu'^\ 2 U M oLij iU» 3I,„1,„ 
- 1 • V JjVI i ^ • Sjjj it_iL>jVI cjLji23 ^ jj^i 2lms.Ll!I 3j_2JL>JI LI uaJill Sjju • 

.3_jjjJLU 3£!1«J,I 3_^cjjI£| CiLcjj^a ■ ^ j_L*2^j 
1 * V ^jl i ♦ mi Y * ^jjLb 3 LaJtlXI 4_j_iIaJI Cj^lSLdtXI i j r ^jutl 4_j_a^Li_ul 3j|j <QjljJI SjJuJl (JLtUll i."< n • 
ji^LujVI >2 j Jail 3_j_q>Lu<VI 2 Jalll .-.1 .U ^ 31 ,,,1,,! t(J i>,j_«J| (^u-jJI J , r . j i_slj_ij iC^jjSLII 

i^l . ni'i i ..VI i^jjlUI >j-^>JI iflj-^LnII 2j Jail Q>K miU (_yo3LjJ 3_j^^LuiJ Sjjj t "u ul~J| SjjuJI JLa-ct C^jj • 

.SjJuJI d*-u o i>> t-tb\ i\A jJlus \ \ — A ^jjLli g I ' iaj ul jljJI SjlSjlIII 
4_i_oJl_l^JI j 4j|jjJ1 ^'i 1 1 .UTI Cj^ISLxjAI a * ^ 4_j_a^L_i_ol 2_ijj i "-j ui c SjjLjJl t 3jjL_Ll| gJLq.cf i."i "i • 
^ ■) " » 'ill 1^ ^ ojJ>~^\ ^jLa^-YO - Yt (j^i SjJLaJI ^ (j'm ^->L«Jlj mi ill j>jM i2_j5|jjJ| 
ji^LujVI '2 j JaJI j»>L«i! 2_j_q^LuiVI 2 Jail I Cil Cj jJq a 31 mim i>ij-«JI jj^i_s.jj| ■) j r - J i_slj_ij iC^jjSLII 

f\-< - -n) m ^jVi a.i Ut i .ciujSJ! 3jjj 3^ji oM^iiij 

www.islamset.com. <_yiii)) -a^ iY^ /Y^ - YA 

(^j-t-u-u — ^ ) CjIjIj_5JI i[\ * — ^ ) *— J ljL? t ^ 3Jl>- ^^-o^L«_uVl d_5^J| ^<u-t-a ^aL-g-a ljLlls j di I j I jJa • 

.A^^^A - i)A 3_^liJI 2u_lLJI ijA^j i^iiJI jIj iSjuc. ^jT jlluJI Jl^ . j :£_*jst*U ^UJI j>5l! 

^ V £ — ^ ) CjIjIj_5JI ) £ — ^ CjIjjJlU 3 J-^tJ ^^-a^Lt^Vl ^ S b 1) j_4-j?E_a jj-aL-t-a CjL, i-us^jj • 
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uiwlggll 

. \l~\<_yo ^JjjLJI JUVjJLl 2 

4 ♦ t nLiJI 3jjuJ a n ci^su mi ill ^1 i ii M i ii^-LI 3JLaJL>JL I j Sjl^JXI 4_uj_iL2JI ju_uLU.I j^" : Jl^ojI ^ a la i a a S 
ukUU j ii ir-i M - A jjjLj gl uaj Jl jl jJI ^ aJiS till Sjj^sLuJII 2j JaJI Ca^K miU j aJ J 4j-a>LJ 4jJj 

. TO ^ t _^£S ^1 . ll M I l lVI ^_il!tll *j^>JI iSjJuJI CuJ (J 0 U3 

. A • i mi j 1 1 SLjajLSJI 4jL»jJI : JljjJ.1 JLi£. ^ijI-hII Ji-l£. Llaj. J 4 

. Yo^j^ uuJI ^1 ' ii '"< i n>U 3U"-hUj SjiSJil SLjjjLill jujiLiil j ~« ■ 5 
J°> Sbj^JI (JLj^ ^o^^LkJIj oL^iVl hJo±um1\ >o\/\ oLLaljil <rU/£ jTj-SJI ^IS^.! ^L^JI 6 

i_fl>^YAV il_jLSLU 3jj uaJLl iaLtll Sm^II i(jLuu5l J_j_»ie-« Juut^a lYOi/j^j^JI Sj-a-Vl (jj| 3; uuJI alSL-wt 

. 6X*/\ i^LljJI ^ m mIUj^i jjUJI Jl-hi VW i^aUJI i_^SLII jb «VV /3 , tt (jj| 

. A\/\ jllajVl 7 

mil Jlj-C .Ion 3j ° ~"" ' w •* "* "' "' ^ Jl^L*. jJi-ilj i) ' /X :CjL2_aljJ,l i^^jIaLiiJI jJi-il 8 

. W£,j^> jkiUIT '<jJj! 3tjU '^jjj^j <4_«ij«JI <_<1SL!I jlj i^LSJIji^ 
. ^ 0 • ^ ob-V Lh 1 ^ J*"^' ' ^ L^ 3 tJj^&aJI jLAjl ' ^ YO^ ijjUalJIj tfLyiVI : t _ r Lajmitl 9 

*L>. Cm*** iMpjIjClII £^j-3^-a ^Y ^L*J i nil — 3Jl>. — (^-o^LujVI 4jtiJI ^_*j?E-a CjIjI^^ C-Jjljj 10 

i^U^iVl j JI_^.Vl l^>LiS.Li mJjIjlIII ^Ka-! cJJlitjj <jt ^jl jlIII ^ Jj^>VI» : L^j-s 

ii " m j_p3j.ll tjL^ jl idj^t^i jl 4j1 i^ r 1 Jlt^i ji^Luiij i PtI" ^1 ^ i ^ bj <L^j tjL^ Ijl jj^-V Mill ^^y^ 1 J > ■ 1 J 
La t_<jjJb hjJlJI i iiM i_JJiJj 4^_>3 jjl^ lij Lijjila jjj^jj i4jJl«XI (jlslj-a^l^ Oj-^c tfjj-tia 

(Jji-ij t_)L^ lij LflijjSLa jjSuj i_>CLiil_ijJI _>uJL>JI ^jJijj (<sJ lit Ls-Llj tJjS-JJ i^jJjVI 3JU>JI 3.' 1,1 
^_4^Li_uV! d ^ ^ f I diL-u^s^jj oljl jJij| i«L^l]|jl j|jj,l dJUJI juful djl ag,Lua*a CjjJux ^Lslj 

. IV jlji . UV ^ (\ • - \ ) £y> oljJJLU - SJo- - 
ir-i ,j i n -w. OjJls- JlojIII JLS , Y • YA .djlr li^Jlj s IjjJI >U- La i_iLj _ .Ull c-ibS 1 :(_£ jLajlll I I 

.YA1V jaSj imJjIjiIj J^-jJI t^Li K—tlaJI t-jhS' i Jjb _jjf 4j>.jj-fj 

s |jJI 4UI Jji! La t_jL lt _J a JI M L£ ^jUtJI YY* £ < f 1jj f |j JSJ V L ^^L^l M L£ :(<l L^a 12 

ujL^ i Jjlj _oj1 4jxj^Ij i Y Y * * iLiijuuj 1 jj'^ ^jSLi j<iJ La j^jJL jjjjLi V cjL t^x^l i nil ujL^ : pi hi a 4jxjj^I I S 

. YAAY pSj ^jJI ^ »Lk La t_jL .._.U1I 

iSluuP^I ,^YV^ ^jj^JI :j_-LUI o^l 'YOV/^ j-LWI terLu^l ^ YV/o jiLUaJI j^lju ^L^KJI 14 

. ^I/" 1 lS^^I ^k- 1 Y"\ I \/Y£ ^jLAJI 

. M/° '5 

.Vl/Y^^JI 16 

. ^1 17 

. UY/Y I J*. { Ji\± ) JiA\ 18 

.j» U'l .(j^LjJI .l^jLUI 3 i'f< a i\ \/)A :__;jlli!l :2Uaj3 ( 3jI 19 
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. nr/r l^l^vi :^_jIjjJLI . )X)/\ jj^i ,>j| 20 

. OtVA a£j (>a i_jLj ii_JaJI t-jtS' ^jlitJI 4*jj-t 22 

. \X\/\ • tCn Ja>aJI j in.n n j- ^5J l jlj-UI j»i&».V ^c^J^ 1 2J 

. t i 0 i OA tjjl hi iVI Jjj ^ J >^ .5^' (— JaJI CjLuaS : lj. j 2^1 

. UT (ja 'lO ""Jl 3_ujjLlII 4jL«-JI 25 
. Ajtl t>jtil! 3-ujjLajl 4jLuJI 26 

Llii Laiitj i. ,i uo <^iiljj <_p=J-a >a>J 27 

4 i a > I 3jJaj : jl Jl ^-J-c- J 4 5e— a j la )lj . ^ ^ * i j r ^> 3j o_j j • -■ £ irj - a * a ^Jajl < p • -• >J1 

2 j JaJI ili>K miU (_>^>j_l! 3_>_a>Lu<J .Sj ni r 4jjLjJI <3jJl-L!I JLa-ct Cxjj i2 J m ->ll 2 j , Utl ,-,1 , — All 

Sjj-^n i_jj1_9j>.Yo — YY fjji 5_p_i!l ^ Lj ■> 1 1 j^LkJIj j_gj mm ! I aj 'JT'^J l '^-'b>" S-u/JlLjJIj 2j|jjJ| jlj-uij 

(j<\ i i \ * /) ujLjoVI j 4_j|jjJ1 CjLJaj i * 3 la -~j 1 1 jl uu VI J3j Q > 2_jLq^>. tjjjJI t— 3j ni Jl^j^I . J 28 

4_*jj_x!oJ1 iOj ~T-~t[\ «Luj_*il CjljLaVI 4_*_aL>- idiljLaVI ijjjLSJIj mi II <LuIjjJI 4_<_uJl1^JI j_4jj_a 

.j»Y''Y jjUV - o t _4,UYT j^, Y£ - YY 

. AiY/Y ^ LlskJI £>UJIj Mjj-i-JI ^jm->II j i4jjIjjJI SjIjjJI SjJu C,n 29 

.http://www. khosoba. com/articles/040620x01-jordan-premarriage. htm 

. i \ * /\ j 4j1jjJ1 CiLxlaJi -i * 3 la -~j 1 1 ^jl uu 3j ^jL,^ } | 

all j oL^S>Ls.Vlj 2 j ae i aJl j , jl j_L»j 1 ' \ j^s-VI ^ 0 - \ i (j-uLa SjjiLSJI ^ CiJLax 

<j»^ ^^V .2 j ; U1I ^jiti! 2_j_q>Lu,VI 2 , la 1 1 CjLij ; Ua 21 ,„!,„ iC^jjSLII 2Jjj , er a>Lu J J jjJiia (j-a 2_^LoijVI 

. W - ^Y^ s Ll3>U ^LLjJI 4jjj^J,| : juLHJI 2jLu,! jJajlj 
. 0 YY /\ :^I-^JI 50-^' iT= '»Ll1=>U 2USLJL.J! 2Jjj^J.I J J 

.YU/0 :j ^JI c> iJ|j ^1:3^1 jS^jI 

: «Ls-Lo jjl 4j>.jj-lj i V • Y 1 ^aSj Jua_«JI «Laj^s i_iLj i2_a| , rill : ( _ y jLuii!l «Ls.jj-lj i 2 a I 

. Y1Y (j^, .2j ; Ull 2_Jjj,,iU :i1JjLl<i jjAII Jl iOY^ 
4_L!I j J J i"i Jl aj -hILi ^^LitJI j i l_£l_flj| aj^c_-o Sjjj-tis j ^ j-a 3jj_«JI I a •^■^A ( dUj Jj I ^> aj j^^-l^. 57 

.YVV/Y ^IjjJI ^Ij^JI s^SHUI l5jI>^JI .myM JSIjJI j^JI :fhHN dh 1 ' : J^' '(U^ 1 ^ J^ 1 ^ 

. ^Y/o ^LiiJI i_sLii^ iWI • o^JLkJI 2^j,j .YW/o ^j^JI j- lu ^j 

.YY/AjSljJI j^l 58 
. \ At - HA,^ '3-tJaJI 4Jjj^j,|j ^jIjUI ^jLta ^jM.tl JT 59 
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. X)X/a ^iX\ iX\)/) LiLaiyi -.^jbjJLl jJ^lj . YV ) /X ^jlj-L&JI 10 

f A ^ „ ,2 j ,U1I 2 jljj , ,, 1 1 -^jj ill ■ aj i^j v i|| 

. \X\ ^ .^^lUI (,.Utl ■■ < ^ i Zl\ ^i 42 
. oYY/^ ^Li^JI 5^-^l «Uo- <*Li=>U ^hLWI SJjj— II : JyLUI 3-«L^T 15 

• ^JuLi 44 

.x\x/o r^\ji ^ 45 

YV ^ „ ,2j ; Ull 2jljj , „l I ■ £jj ill , '«j ^ -i — - T v 16 
. ^ • .i_gjJail S-jjjdl 4jjj..iU : cr ^H £;L*iii ^7 
£jj_i-a : ( _>iaJLija J-aLa. . J iYA^ - YVA ,-1 .UM 1 2^j j,^ S~ll 2 jljj ,„ll ,„ n ,=:, \j ^ ^ ^ i|8 

:3j^an *Y0^ iOX njUaJLn)! * 1 a - aj * i^jLt-ujVI 3j *^ r *\9-^h L ^ t— JaJI CjLluSj :m£Jjij-i i 4ty 

. Vo/^ ^yjLLsJI j_jjLSi! 2_aL«j| jL£.|ji!| j mm 1| ^jm->1| 1 0 Y i/S ^Ll^JI ^ uu II 

.HI/I g-toJLl yji- ^ • Y/Y ^Lj^JI jmm^ ,U0/0 ^Lu^JI j^Iju 50 

(( I Jul L#j_2 Ij-Lica |jJL>. p > jL ^-2 4jtlaJ (^^2 Lj-i L>- jjb dju 4jJuJlj*l^ tSjujLjsj ^ i -• fl * ^Jla <j-a» : 5 I 

4 I U fl * ^jl UU VI (J^S ( 4J > J>,J 4 'L '^LjlJI < >L^ " ^5 1 mi -3 4jXJJ^| 

JJlkJI i^jLu ,2_, U , V.aVlj 2_j^|_2J| ^_jl«JI 3JLx_a ,jLujVI ^ ..i->t ^^jLS ^Uaj : ( _ r jlj-&VI (jf-lJI ^1 i n-».. J 52 

.A^ iVO/M ^LWI 0 _pLSi! SuUJI jL£.|ji!|j m^j Mi.itl m->1I AY - YV^ jjjjjVl 3 ; , ,itl iJjVl 

tQ I^SUI (^4_L*JI J uuJI ^yAsz-a 3 J ^ ~^ ^ 4_L%^a .4Llj C^LS jJ^J ^ ^1 m n 1 nVI : 4_li-uLj>iJLI (jr AStLj jLqje^q .J 55 

. Y't,^ ,^Y- • i j j <i"m 1 n - ito jLui^i 1YA 3 Imll idJlUI jjuJI 

. 1 1 0 t OA : ^jl uuVl j *^ ;:>fc < JaJ I CjLuaj :m£J jj-i 5^1 

. \ it (j^s n_gj mijII (>-=tl! 3_ij_jjL5JI ^jLajJI 55 
.Y"\^ . Ynn^) ^ -ill »'j <LufrjUL)l 4 alSL> ! : L7 c\juui1\ ~ j^ 1 " 11 56 

4_j_d^_ l _ u | t3-JU nLllI 3jJuJI ^Lq-g I <."< n j laj| i^LiI 4jMj (j-uL%U ^ m ^- qjc A ? (j^ - ) O^ 3-1 ^ 57 

. \ Y * t _^s t^l . 11 '"1 1 nVI i Y^- . ^ j ■ U 1 1 CjL_ujL*1I ( _>iaJLx! 
^■>L«Jlj !_gj ni jtl j»jjj^>Jlj ^S-jjIjjJI 3_<jjiI^JI j 3Ji|jjJ| j| jjjj .Sj mi r SjoL^JI 5jjii!l Jl 0 r I c^Ji jJajl 58 

.A00 ,V-A AX\ ^liUI f j^JI .^m-^II 
j aIU-,_, 11 j^ Jl jjVl jljj j j taj V (yixac jjij iHantington qj"-^''"'^ > Ij ^lUi (^A^- 3J!i-aVl ^ 59 

LaLc j Mir 2 ■■■ J^Li- (_pijjj,l ujj-4J La LJLc.j njL j_^JI j S^^l^JI 2_3l_ii3j i3^j^>JI Ciulj La-uaLl 
(_y2 SjjjXI (JliJI I jui 1 n mi ^ (jSLaj i.'ij -w. iOIjjjJII mJJlj-J (Jis- (jx. jsJtjjj itl jlr SjLi^sVI jj-^li jj-a 
>LaU- U-4>LS' jl (jJJjVI Jo-f jLS 1 lil fLuVl fbVI (j-a J^Ii; (_^iljj (J^J-^ (J^J-^'j '3 u u->ll 4L>-jJ,l 
j uajtJ I :i aikJ I <j-ui>^ . J ! U 0 - UY oliij^il ii'i j-^-S t^yjtajj jjn j S : j-tul i«b LjI in a jl (jlaj-ai! 

jj^jlj lYAi^ iY* 'X iYM jJl£. 1 2^ >ji J,| jaJLc 3 1 ml mi i^jIjjJI 

James CM, Houlihan GD, Snell RG, Cheadle JP, Harper PS, Late-onset Huntington's disease: a clini- 
cal and molecular study Age Ageing. 1994 Nov;23(6):445-8. 
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o^jLJI jui.iU/l t_i ^jlj^UI iTVY/i JJSVIj <rUI t^jJuJI ,UI /ijJLl^JI j^Iju t^L.KJI 60 

. Y« • ^ ) i^L^jLil 4^ . o '(jJj^l a. ,un .a^ljUll jia< _jb iYlo / 

(jJL f VjJI L«j| t_iLi ijjjJI I . .i a i Y* £V (<iSj itl mill >Ij-j3JI _j ill t_iLj i^j j j II t-iLlS 1 ^jLjt-JI 6 1 

. ) o • £ iji^i 

(jSI i .i ill 4 \ YT 1 ,<_djj£. (jj^J (jja j-jj S.j.&lj.S' ^ s Ls.Lo i_jLj i«lLII Jj-"ij ^ ^jj xJI i_iLi£ ^Il^jJlII 62 

.1/A1 <VU .V'VYij-HSJI £>3J1 j-*^! ^IjS^I 6J 

_»jf i ^ YOY i^LjJI <>u ~' uaJI 4.L1I Jj-<-uj (>c. (.("^ La ...4i!l Jj , .ij <yi ^lSLs.^1 "i ^ ^jL^j-ill 64 

. YOM (<iSj ijJLaJI ^ t_jLi ,2 „U«'VI tjhS' 

65 

. Laj H Y/A CJ L>J,| jj^il .£jJ.I ^ oU^ 

. Y* * ^ (S ) CiL^jUIl «iia :l5A>^ • J 'ts-b^' 2. ; Utl ,2,- l.Ult j j|j t Yl0 / o^jLJI ^la 66 

«U£. JUaj iOjJuJI i flj » Ca Lr kjL^l\ liijUJI liuJuJI (^3 i \ MA ^aSj ifLiS'Vl i_jLi i^-lSLill :2_».La (^jI 67 

Jl ^jlj-^i.1 ijjJj fl ijiill tjL-2 /C-SLfllajJ ljj_j^jej» : I (j i a Jufclj_il/ 6jJ ■> I1j.OjJuJI liJ jlj " a i U°ljl jjl 

:4_i|jJ| < - ■ * t__trxLt-£3 (Jj^- 1 'K^La^u VI »1 i ii ill Ijjr'v m V» : 4_!^9j «j_^uL_uJ ^jjlII 4->ljj (jr^3 ^^4^^" ' 

i n a S ^^L^jJI , ^ ^^/Y 3j| jj| : <j j4i}- ! I <3j=^>JI Uj-i^L ^^-23 V ojjLj.! f Li^Vl jl j~ <- 1 

. XOA/S s UiJI 

oli c-iLlj-' l-iL .^LojJI t_iLl£ :^l,„ a t£V" nje-^' *Li£Vl .^-ISLJI t_iLi^ ^jlitJI 68 

. Yll^ «2j .(jjjJI 

^3 jtiSLstjJI 4_ajvLlll 4_ml>JI l_il_Ltfa_5JI SjJlj *^jj_xfail ujIjo^U 5_^a^JI i ^ ilj ' all .' (3jJ^ JL-aJt-a 69 

. WVja.lW J^_p '^-i^? 'M^-j^ 1 olji"i 

.V\V ,YA£/Y oUfll^LI <n/ Y ^jl-^l yLJi^l 70 

JSjJllI i_iL i JuijJI t_iLl^ :iLa.La (j_il < iA ^ 1 f£j ij^*_tll i-djjj Sj^JLj j_aVI ^ i_iL ijjLill i_iLl^ :aLu a 7 1 

. £ \ OA nj^iJIj 

,Yj- . U1 ^ (jrljj-11) ^ .3j .^Vmll Jl^-Vl jjJIS ^5, :<jr :^jL^JI o^-jJI ji^i <£'/° f^l t^^LSJI 72 

. -V\ ^ lt }>LkJI 

•2 .1 — . ^11 4£j_xjz i .ill j.jS'LkJI i ^ 0 £00 i Juj <yi i_ , » < OjJls. h>jSUI J i . .i a : jL*j>.f J i i .i a 7 J 

. ^Yo/Y ,jL>JIjS s L&]| t_jLi ^KUI M b£ 1(i >LoJI i^ Ul^aJ I AA-A .2JUJI j^j M L, 

. ^YO/Y f%uJ\ 74 

. ^YO/Y .jL^JIj S^liSJI M L. ,^-KUI tj »>LuJ1 i^ UlcaJ I 75 

. A£ (j-a i^j_xfaJI Jsajlj-usj j*i-L«JI CiLJaj ^ t^- 1 <l«_uJl1^JI :^<u_aIjjI jlcj^i jLiI 76 

(jislj-aVlj miU ^JL»JI :jLjJI (j-L -Ua-re-a iYY* — Y^Y ,_^23 i4j|jjJ| dil j i nLml : Jj_tj<l JlJj JU-t-a 77 

.YAY ,YYA - Y-"\ ^ ^LjJI 
4_«jj_iSiJI (j-Li 2Ji|jjj| jiiji ,A^ • /Y jjjjJIj i . (U1I (j^j t_ijL5VI ^Ijj : jl juJI 3i)-»-!l oi j^aj>.| 78 

• L)_jjL2Jlj 
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. V YA — Y • *\ (j^s i«UjIjjJI (jisljjaVlj ffjjiJll 

351^1 j^j^a (j-o-!^ .A\Y j AM iAAA/Y qjJlHj y-LaJl igj yjLaVl g-ljj jjjjJI ,> jf £>j -u_-»t 80 

^ijjj ^Jl ua rt j jLj_ul_a-a I j j A Ja-uu ^ i '^^X I 4 m < ^>jj 3j j *w 4 "J^J-i f*^-^ Ju9a . ^jjjLSJIj ilJI 

S> "> "l 1 1 :^_t5tJ ' M JL^_JC_C . J .AO mi H U , I j , ^<JL*J 1 CjLlLla_o ^rU) 4_u1j)^JI 4_i-uJlJL^JI 8 I 

. ^jjjLSJIj 4juj_xfaJI ^2^-! 4_i_uJlJL^JI j_4-ij-a o i'^> iY^Y/^ <La_a}-LuuVI 4_*jj_xfaJ! ^3 ^ i II CjLflj-a 

La Lflia j « L jL^s Jjljtj jJj-II ^iJ-^ 3j|jJi]| I V)> : 4_!^3j « I jj < I ^p_c( )) tiitjjLvVI tfjuk j 82 

(j-l^l tl null J-J=^»- 1« I J " !>Lj^5| LgJ JLS-I j«J £^_<^S jjjl (JLS)) : J-J_L=J| (jr-IJ Vl'lll l_t3-Ll^S I Ac JjLl 

. 00 - 0Y ^ 

i"UV/V ^^Y Mils iOjjjj iJj^JI jlj i^jLat-JI jLaJt^i f^lc jfi^J iSjlse uall j-JJAJ <j3 4jL-aVI : jJta- 

. \A/~\ -&\ IV tjL^SLII jIj i JuljjJI t^, i'm^II 

. Y0A 0 mil £_JJ_xjjJJ »1 oUll C-tJ^^iJ (j^-i ^1 I (IM t nVI 8^1 

^ i_jjLaVI j-ljj (j-c >IjjI3 La^LS' ^ ; j -> 1 1 ^->L«Jlj ^jJj^JIj 4_>iiljjJI a^jLl^Jlj ailjjJI Sjju CjaISj jl^j 85 

dlljJij 4lll J-l^l jLa-je_-a i4_Lll Ju_C . J CltJtJJ t^'n -nil jL*fujVI ^Ij *^J-1I jLc-Jt-o . J CaJcj LjJba iSjuJtH iillj^tj 

cjj^sljJI jui Ci ' ^"' a| (jSL! 1A0Y iVA- t Y£ */Y oLiSLUI ua.a I jui n_gj ui j II ij ->ll ^ 2 j ^ a a 

I juk ^jl j^JI (ujjI^VI ^jij-j 3^ t " M ^- 4J * L^jlj SjjuJI ' olji juaj *4_LLajJI j 4_5_5jJLI <ij iUII <l_uIj jJI 

^ic jl j"-».VI tjjSL; (j^>- itlUj j j ^ 0 -> 1 1 1 h j STi Ltaji 'J-^? < *-J a ^iPtj>^ (j^ilj-a^l jJL2jjI Jjulj ^IjjJI 

^jIjj j^^j-a ^LlTuj (^jJI \-us^u=l>. iOj^ts*\) 

rw jTM/Y : oL^ljII 86 

. n (_>^ tj»LjVl jJL^-a ^ ^Ka.^1 Jl£:IjS ^M^uJI Jl^ (^j jjJI 87 
iS^jjII (oJLc 31,, .I,, i '(j-aji j->ll j II iY"\0 j Y"\£ ^ 1 3^Uaj > JI 3_jJa.il 3j__a_>JI :(__j|jjJI 1-L fl__- a 88 

Intractable neurological disorders: Human genome research and so- jJ-jlj MAI - ^A-,^ ,YM _j_l!I 
ciety: AJAY NAIK: India journal of in medical ethics: 

3 j ■ U 1 1 jJ^Ls-^U 3jJi_^JI 3L»JLI J^j-a 3jj uuJI __Lu_>JI iSjLiinJI 3 j . , ^ . 1 1 CiLlj .uVI :3JL_La 

.http://www. issuesinmedicalethics. org/ 

i(__L3__ll j»jJI j__2 3Jjj 1 lit I _-l m->II _)-_5-_) jj-a ^-1 jjJI (___ (^.-cljJI 3jJij» , .ill C___j_3 La di!_ 89 

. A1Y/Y ^__jj>JI -^^LnJlj _;j iSuJI ^j'm->IIj i4j_IjjJI 4__Ji_^JIj 3_ljjJI SjJ_ C_u. ^IjjJI (jJ _nlal_>JI C__Laj 
31 1 111 1 11 ij^jjj^JI j ,^.11 i \ ♦! ^AY^^ i3j^ Mijtl » Luac. " I ^1 1, 1 ',"11 ill j ^ Lj ■> 1 1 J-^LnJI i--Lu__a _;_L>!I Juc _ 

. j j-Jjjj <_;j_-_JI jjj-U S-^^L-JI 3jL*^JI :( «kll jl^ L^j ,Y- • - ^ Yl^ MM jjudl ^jjII ^Lc 90 

CjljlSj i Luuji (jnj',1 ^ ajl^iVI ; La 1 1 3^J-^' cl^ L>^ I (j uasea j<u J-aL>- (j-Lj OLiiu ^ijI-hII Jl±c. 
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. AM oLiSlJll jJ^Ij ,VvM /Y ^m-^II Lgj-M f>^b '^U^ 1 91 

iSj mi r 3 i .1 aljJI SjjJlII - S-ajiLU 3£La - ^^L^VI jsJLJI SJajljJ ^^L^VI all Ojlj-S jJojl) 

(jj^LjVI jsJLuJI ^ t_gj mi j II jjil£!ill cjjjsj ^ oL-a^Ls-Vlj ■ Lajlj ■ JJj jlajl ill 4JULSLII 3j>"JI 

3_jj ^jLSJl 3jL»jJI jJajl j i \Tl t_gj mi j II jjilSilll oLJa>La.fj >U ,lj JjVI (^-IjJlII j-ajjll (j^. jjl uaJl 

^1 uuVI i>^>JI SjLfcjJ j< i „ 'ij-jJI j!>Lc.l ^jj mi a Jj^eJU jlajl j lY-A t Y*T i^oi ^ ,~„ : II <>j=i1! 

c-tJtj (^yjil (jlalj-aVI 3 533 SjJij : ^jl o ~<r C-t^lj jL*j*_a jjijl j i YYV t _^> (_gj mi i 1 1 ^--&U 4jj jjLSJI 4_il_a^>JI 
. ) * 0 ^ /Y «3_<sLjJ| 4j j j_x_uJ1_i ^LpJI jLijVI ^-jllu dJaLo* t_tjtj)) :3j_p*VI 3 jjuJI CjLu^jj ^^^3 ?.Ls* jJs^ 

. "loT/Y 3jm->1I 3 :; Utl ^^iJ 3 ,^^La 3 *W 9^1 

1 J j> ^jIjjJI jLlj_^VI Oi^f Ly L r hS H Ur^^ L y^\j-A % ^\ :(>-u-«J! ^Lo ^Ijl^jx i3_Ji|jjJ| ^Ij-aVI ^yi ^jLljxVI 95 

^1 3 jjuJI i« LjLljxI ( j ? -LlaJI jLtfujVI (j^SLi V» :3jjuJI CjL, ^ L>-j iA0\^ys a! *,t L | jJ^jI j 

. ^ * oY t \ * /Yk^Ij^I jLl^VI ^JLi tj^V mi t^t jLl>-[ ^» «jrlj^Jl c^'jl^' J^^^' £JT 

(>. 97 
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^ jl^ (t_c-"i<HI (^JLi j-^sjj iS'^\) 3_LolSLH ; j > ~; IBM 0 --^ ^ II ^j^^J^ I 

i_jj| V* * m^Jjj tjLSj ij^jj t a"^?T 0 (^Ij-js* ^JLo j « nit iCjLxLuL«_jJI I tLxa-ILLa i(jlj in^l 

.(^SJl^IjJI 4_uLJI ^ 4-ul in-*. 4_lL«x. 

bo<^\ c/Vuaii\ 0)9) 

si i^>"aiVI 4_ul_pJI j»jJ-»-II ^-pLj ^jl ^jjSjJU (JjJLi2JI LlILub 

j<uJ 4j^_lj»JI oLiillJL ^LtJI si .^.""oiVI jJitj jjfj . */Y * (jr^'-*-" 
i4_Lj|j_iJlj "J j se uaJI diLajLj^JI oLjjL2Jlll i>JUb (Ji^jG (J^L>- £y> 
^j_J| 1 /V. i j ,". i ( J7 jJ! 4jj_ij»iJI CjLl12GJI 4jIj_i ' " i La -~j 1 jLsj . S'oil tlj i^Ij^>JIj i4_LcljjJlj 

S^Ljiiil ^1 iii ->>^L 1 usjI 4_3jj_»i,l j 4-L-uj-LJI SjL T Ljs-_aJI SjLjiall ^1 i n ->>^l diLiiaj ^lj-ir~i < nL 
^Ir «SjjG» <_c2J (jjl-Lal JLa3 . 4j_j_pJI '"'1 J iL2aJI (j^-^ 3 ^ LjjLljjI CjjL? (jPJI i ( M Ab ^4_i_ajJ I 

^j^. C i t xl ^jPJI "^j^J ~" ^JJ-^ 8 O^- v-J-J-ajJJ 3j—a (Jj^? 4jj_j_>JI CjLj_L2IlII jLLi (jl « "i t La 

i4j^ in ill 4 jl i iillILlI (_p3lj_-a^?l se l! 4lj i nill SJl_ij>.j 3jl uaJLl ^>1 i n aJJb ^lj— ir~ ml 

(Diagnostic kits) 4 u^j-V j>ji£. ^Ljlj i4_u^jj_iAJI ^1 j-a^/l {y> Lb>ji.j ^juSUI i-iLjiI^lj 

iJA^cj (<sJ 4jj_lj»JI CjLlLIjJI ^ ^jiJI I jlA ^jf VI J Y ^I jJL 4jLl»JL (JJjlIj ^j-UI Jl a « ~ '"MJ 

7-L^U ^pij .(DNA) ^ 4_ulj>II S^UI 

Oj| SJl£. CjVLscjs 4i£.l_3 CjLJTj 4_o^a CjLseJLLaJ LjUjjjjJ 4_AllL>J,l Sj^ljsJI i"<L <S"tl CjLJT 




2006 jJDJiu] -jjgtfl 3 5 limll 2 jieII 



yn giijl l nniinl l lilnlpml 



jjjJallllj C.cre-iJlj ^jJjlJ! (jyic Lhjl s-ILcl j-A 4jj_j_>JI CIjLlLSJII! 3jjj j—Laj l_a ^Jt>\ <j-aj 
pic Liajl j glo Lo^ . 1 ,3jJaj I fljjiSjj «Lu!jJij ^jjjjstil ijjSli! Cj1_Ll>J! ^j_«j>. ^1 mill ill 4J^L>- 

^yiLjjJI j^_uLiJI 4^>JiLiJI (^LLujj-J! iJijliij ^ tic-^ij ^jJI i(Proteomics) ^^^j-uj^JI 
. j-aVl jlL^ (Phenotype) ^j^UiJ! ^;\ \ jj^>J ^1 j L^_i jJ^I cjLo^iJI 4JLl-lJI 

4_La_iJjJl! Cjl^tJ^iJ J-*-^ L«->» ' J * a t-d-il mi'iJJ J-^JI Jt^JJ (j-Lal_jJ!j 4_LC.!jjJ! Cj^?L^J,I 
Jfi j-lla! 1 1 tVi , „1 > cLa-tlic «LailL>J,! 1 j"l A j iti"j ^j^pJ! CjLi_LajJ! (j-a L&j^icj Cjl-Lajj^pJLi 

^lla ^1 i^jL^. ^J-i-a (Jjjj>o i_3JL^j I. ^j. ^ «Llj!jjJ! 3jLX! j! CjLLu^jJ! 

. 4 i im^JI 4_i_aaj>J! ( " 1 1 j j gj II (JjLi^ij jo-Al l! j-a ^Jj l_a_L3j . ^Jl a < nlj ^>-T 

<jj!jjJ! fj* ~y j" <Jj LSj ^^^jb L^JK mi I j S^JulII! Sj_iJL>J! oLxLajJ! (JjLuJ j<ukl (j- 0 

cii! jjf (j^a 2ljf ( _ 7 _4 ^yiJ! 5_u!jjJ! 3 , „. i ; jtl ^L^f 4_lL«_»J! i>j_4 J ^ m." j i(DNA) . l^j. j 
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yn giijl l nn!\nl l lilnlpinl 



2006 jiniiuj -jigl/l 3 5 iUdJI 2 mil 



/j^a ^1 i ii i" i a y\j i ii i"i i n^?Li (4_p*jJ^-LjJI 4-i-ujLLgJI) 4_uIjjJI 4 . ... i ' j tl ■> j j A a . U 1" ^- 1 La LlILc. 
i-^-^-tl Cx;L>" (j-a ^>-T (jjl^L! LaLoj 4-fljUaja i u (jr 5 * OiJ^ L7^ f jjllaJj 



idiLJV! jj-a £j< A I" ^- a jjAx.jj £j ^ i >» ~~ o> ^1 i ii i" i ii^l CjLlLo_C Lai X^^dj AjU»jtlj 4 jl*y i"itlj 4_uljjJI 
All <Ls\-uua ^LljJ plu V 4_uljjJI <J , „ . t . j II ^ afl . jlj^^/l ^1 i a i" i nl j CjLLljsJI ^1 i u i~ i al 1 a A 

V j-^>-T -i>^ t _ y J1 4_i_i^>JL I 4_uljjJI di\ a uaJI (j-ta-fcj CjLLl>- (J-fl-i plu (Jj ijJjLj^j^I 

^1 1 ii i" i nl 4 jl ^ c (_^aje l""j .(JjLb si L^JLal jijjj^a d <^ j tl cj1_LjI£UI oji^J Q_jSLi3 "~'l A i^>tl ijjub 

(jjl^ ^ajJLp^ (2)-a idlLL_>JL 4^jj_tXI 4-uljjJI d)ljL>*jJI «^tt3 ^Ss (. f.jj. ^ (j-Lsc^J d-iLa-c) CjLLo-JI 

Restriction endonucleases Sjju»J,I S^LaJI oLup^l u * , „~ 4_^Li. oUjp! ^ U . n l^j ^ 
^ 3jL>-c jj£i t DNA ^ 4 nl"i^ a cjLu3^ij DNA ligase JaJ jJI pj>i)M 4 U . n l L^kjj pii 
d *J T i ^ DNA ^j-a Sjljj_>JI cjl_ijj^>JI (_La_j>o pj dil j_j-aj^Li jl cjL-uji^j-j-a 4_i^>L>- cii^LaLj 

jl j-a ^Ljj! (jlf 1 j I « SjUJLjv dllj-j-a I -jM U ^ I i_3 JL£) 4_2_l£J d -p s - CjLijISLJ Lj^Li" (jr^ 

Cj % $\ a «" 1 ii^L! 4j^ liojJI Cj1_Lujj_lII : Lg-La (Jj-i^s^l (^jISUI 1 gjaeJLLj (jyjJ! -s!j-U (j^. d Al" ^- a 3JljJl>* 
^\g> ''i' lII j_a-Ll! (jj-aj-^J 4-juLuqJI Ljj_u£LlIIj (Jlj-iiuJI £jaJj i ii i^LI d « <1 .^.11 Lj_uSLlII (JiLa d j .till 
4j!jjJ! »1 air aj A > 1 ^ *C .^^y i ii ^1 1 ^ j Ijj ■»■ "1 (j-uSLiJIj (. i in ■Vlt 4_a_L^>Lk L_>_j-j£Li ^LILl , ^ jl 
p j 1 ' I i ^ i4_lLc1_5 j-i^l ^ ' 1 ^* ~ 1 d J * J iJo *— '^rK^^H (Jii -16 -^ 1 *— ■ 1 ^rP^l^- 1 -^ ^ 4 . .. i * j i (jj . ^> " -«■ 1 I 

.0) jjj>wjJI L^i (j ii j t 3jljJl>- diLLpju-i (^jJ-^J pi < Lgaj 
J I j." 1 7- j") cjLLlj>iJI (_L~* jlIII j ^1 1 11 i~ 1 11^? I 1 ~ j 1 0 g (jLa ioLI j_lj»JI j cjLjl_LiII 4_JLv j 

.3j_LJ^ jljl£.Ll 1 j '"'1 A i^tlj a (. , , ,1 

plu tltjp^- i4_lL^>V| 4j1_Ll>- j-J^. 4J 3jUJLj>- CjLLljv 4al_tiiLi (_gl (JjJUij ^jlSLa^Li ^_i_i^>l 

^ L^aljlir" ml piS i4_2_l£J 4_p> CjLoLSL! L>Li* ^ 4 ^ -> jtl DNA 4_uljyi 3jUI j-^i&S 

^IS> 1 1 fj La «" Sj_iJLj>" CjLLlj^ J ^ *^ ' 'ii> j « L^Lj>> jl CjLLjL^ ^Ljj^? j_j >-T ^oj (j-a jl (Jj_i^>^?I 

4^ajL^>J Sj_j-fl a SJljJlJw i"i! A JljJlJsJI £j< f 3 il 
ojub a i n"j - J ua 3 1 J^v q»J 4_ljv1_Iu^Ij 4j \1 " aiVI 3«.l_flSLII dll A LalixJ / - aj 4_jjSLI ^L^-i^^l 

S^iaJI oj^jj (ljY) (Transgenic) 4-l1l-->> - j_u<JI jf ^Ilj^I ^LoKJL cijLjl^j^JI jf cuLjLlU! 

4^L^>MJ 4 t's^j-C 4JL01J 4j^ i~i s CjYjjl>- (J a ~!e-i (jjLstjfc) ( JJ _Lp- — jL-^ l^tA 56 -^ Lh° »l a U tl jj^ 4 - 1 
3 '1 j <"< jl Jlj^>I pj JlSj i(jUaj_xjJI jLa ( .At l£J!jlLj>* 4 jlr (jitalj i4_AJt_>JLl jLLaj 1 nil i _ys\j^aL* 
CjLj^?jJI ijr ^ CjLcI^ ~i -n-^I CjI«.Ij_i Je . .." <_>j£La J j £ (j- 0 ' ^ ^AA ^al « II 4J 3j 2 3- 

LLjj>> (J^jso jlj-la (j^a jj^L^ LjJ I (j^Lo-S JlSj . JjL^jLii 4jL-aL>> 4 gelxaJj 4_jSLjj_a^?l SjLxJlXI 

jLill IjUb 3«.Ijj CxLfcxji J^J . j_4-)LfcjJ! (_pajJL (. 1 1 1 aX\ JUj)l j a I — LLu (j^J>J ^^L 1 LxaL>- 




JijJ^Ki j 5 lUnji 2 uoii suigLuJI < BnUnJI ubjlflifll 

^Ijt 4^ mi £_a 4-^jl MilLl j£Luj_j_ljjjIj-3 ^jl i ii (_ r 3 <1 j tl a^JUJJ l_Lul <1i 4 -»- 1 i t 

(_p3j_oj ^jlla^ i ii tl (^^j-^a (Jl^ Mil jC^-flJ 4_*-»-ulj d)VLx_a ^jljLaJI ^jljUfc . 4_lIL*JI j>j si fljtll 

lLLIj JL_^3 4lcL_3 CjL>-M_c, 1 -\ glc JJ Lalj (jf (j-SU-ll tj-a il i^lj-lJ! ^ If j^jLfcjJI 

(jj j I ' Ojlj <i— a La Llj 'u-u J-^J-l (_pajJk VI » 3 1 -s~\l g (j| j 1 1 *>J, | ( Jj_S_ij . ^J^>\j^a°&\ 

ojufc (j^J ' L#J 4_La_iJj_U (jlalj-a^U 4^tjvLi!l CjLv}L_*_JI jLtejIj 1 jl a e 4_l!T p j fl ■ 3, > gj 4 ij ae A> 

. Lfcj_i£.j 4 i a i ii tlj (_^j£LljjJ!j (J-c^mi i_iLjjJI (_paj-a ^_ys\j^i\ 

[_yA l Lj_Ojb! 4 A I" 4- a CjLJT "j ^ 1 13 "'**' 9 -ilj-^VI ^1 I il i~l I ill ClLjJ 0 C La | 

Embryo 2LL».Vl 4$j-^> Jhi>k £} '"^ 'SjjL^lsVI 4_p^LUI 
^/^l <_L-I j_aU 4j^UI Lj^LkJI J i^ a ^Ljl^-^tiJ Splitting 

Ljj) i i ii ^J-i-i jl i4_ujLilII CiLiljjT 1 1 dilir i u i" i u a ^LuV 4^_jjJa ^->>-)! J-A Lkj_iLaj «.JU (_Li3 (j-Lcstil 
<J La i "I jj j<ul^ 4_uL\JI 4_flj j )_Li]l Lai - A a jj La 1 1 0 Jl^j ^Lc (J^ 4 j miLU j 4jij_ajJI 4_o*^/l <j-a i_aVT 

Somatic Cell Nuclear 4jj , „ ->JI L>LkJI ^ DNA 4_uljjJI s^UI ^^Lc 4j^l>J.I SljJLlI J2j 
4 j a in > jf (4_ 1 ^jj_lJI JiLa) 4_£L;_aL^ 4_lL^ ^1 4^>l mu " ,,i l jI jil j jJA} Transfer (SCNT) 

£yuL><i\ /j^^Itl 4_AJjic_a La ' aL-u-S 'VI ^If 

^_JT 'L^3lj-> I j * a \ " i nl 

^ Dolly 4^E_»iJI ^1 in u ml ^ J ^ La-^ i4_LtisL>» j»t ^>»j (^Jl tiUj JUu J aJu ^jJI 

^■1 him inV <-;-ijL>o ^jlij-s ^1 him ml jiJaj .( v ^l jlI1i£L^I ^ t>-I'jjj ' j » a ^ ^LjlII 

Jjj_aJI ^1 him miV 4_*j1_£ CliL^ljjJI cJlj Laj j_cUI j jLJLi^l j jjjLlkJI j (jl j-lAJI j ^Lt£.^l 

^jJilSjlJI ^-1 him mi VI i_a|jL_ii)f fj^Aj ( Y ^l j... aj 4_2jjiaJLi tjL^ojVI ijilj ^ L*j Lbj_Li.j i_jM^JIj 

j\ i _ys\j^a s ^\ f^ya ^L>JI JiLa ^jLujj^LJ 4_u_xjs CjLix^ CjI j CliLjl ^J^>- ^Lul :CliLjlj_pJI 

4j^ i"i \ CjLLujj_i ^Lljl (_p3j_Li 4jj_iIiJ CjLLo^ j^Lvso 4 m -a- i>> CjLil^p* ^LoV jl j_a-Lll 4£.j_i_uJI 
CjLIj_ijw ^LxjIj to\ j Mill t—tjiLs- i$j mi j 1 1 ^jJ! lLjI^j (J_aLc jlj-Sl (_p-a "J j • t- ^lj <i $ 4_a_g-a 
4 j flj^j L^JLa-C p flflj Cj1_Llj>JI i>JUb 4jjiIjJ ( _p3j_Li 4j^ mi s ( _p3l^_-a^? 4 i i mi a Cj\ 'i (_Lv>iJ 4_Llx-A 

■ j «LsoLLII (_p3lj^a^l 4^JLl>s j| i 1 jjl^ Sj Laj i ail 
j»jLJt! N j uQ-aJi Lub L-g_j-£ Cj_^_j_U (JLjx^a (j_a njl^ i u i" i n^LI m^j_j>w^?I ^ljj^/1 La I J 
Laj mi j J I mi" mi V Li j-uj 1— l! I 1 j La I j" j I j jL-ijJlSVI (jj) 1 "J' <jj-^ L^jW^ (J^-^t 1 LAjLulLjI 
oJUfc uLaJ (JLj- ^j,^ (O-^-xj J^ki 4_«,_p"j 4_i£.Laujwl t_i^l J-CJ 4_i_3^Li^ I (J^L»!u^ (j-a L^J i La '"j ' 

.(jLujjVI (j^ic oUlSoJI 
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S<vJigJLUJI ^LDJLXdJI uLuLolol 2006^iiiiuj -iiQLfT^5 ilniri'mll 

•^x" 2 La 4jIjjJI jolr (JL-x-a 4ja_j_>JI till j <£"tl i d £l«"tl c.i_re_iJI (Jjl i aj Q^se l""j 
L23 (J^v i~i ) L^_a I Jlst "i i aV Luljj 4JjLjL_a 4_p»- CjLuL^ ^Llu^ 4jIjjJI ^olr ^ J-jr "i i aJ Lg-La ^JjVI 

SljL^ oLl-oj-LljsJI ^ If JljJL^jJLij i4jIjjJI j<i If 4jj_l->JI oLloLjJI (Jjl < nj ^1 Jlir ~ i ill 



4-j lLsJI CjVL>J,I a JLsdi loJ j-J-fll 5 e J ^£J-^I (J a i"i" 3j_ba_s 3jL)JL». jlj_a ' 1 < 3 1 uJta'V 

(_p3^ilj 4 -»■ t 4_JJ>^jJ^-1_lJ I || I ||^| i^->a.li Cj Lj^j-Lp-J I p If 

<d A I" >JJ j^palj^^/l Cl\ i i i ill 4 Ij l-»o (— ij)l i nl <j-° 4-L£La_a (2)^2 4 If Laj 4— xj>j < a Jjij ' 

^ (<ubLj La£ t 2LaL«JI 4\sejuaJI ^ylc 1 AjlU-^V j<jt l i_aLiu£^lj 4_suLU.Ij 4_i^lj_«iJ L^>j^ 
4_uljjJI dil^ gJI 4jj a3 ^1 La_4 4-3j) i i n a j j C J 4JijL3 <tcj_uj-)j 4J1 « fl CjL>"^Lc j_Jola3 

cj^L^a j^yfl 1 ^ m^iIj (j-u aLilll (j^I^. 1 Jl£ SjI jj i^j^ <j-c L^-j-U— ub ^j—jSUI 

,0 KjalalJIj <".-»- . II 

iY* ♦ ♦ aL*JI ^ JIj-ujVI J-^j Zyvox (_£j_lj»JI <>>U t-aLii^l j_l1_suj 
j>u>l!ij 4_ 1jU _^ SjJ, 4jj jlfl"tl fjj-blL? 4Jfimi 4j^_lj>JI ol <>. all oLaLAl^VI j^fl ^Lkljl 

^ 4-Cj i uJ SjUJLjv 4j_jjI ^llulj p j a i (JJ _3 4j_j t lj»iJI CjLiiflliJI 4 jlf La ^If ^?Lj_o i^LaLc 
(Jjj^L^t-a ^Lul ^^-^ Lujjjj 4jj_l>JI oLtld^ll! 1 o $ .4jjulajjl 4_uljjJI cLcuaJI 4_Cj_<ji 
CjLu ^L^jl :i-dJj ^If 4J!La^?l (j-aj ■ 4 . « . ^« 1 1 4_u_uJI ■ fljjJaU 4-a«.^La ^£l Luljj SJjuL^a SJljJLv 
CjLaVI 4_ajLlii ij^>- Jlj-C- 4 ,.l «j 4_t£.!jj-J! CjLsVI 4^ajLL>a ^If SjJLaJI 4J LljIjJ (JjJL-a (jlaS 
J JLojseiLI 4>sjLLa SjjJLLlII ( j^a ^Ijjl ^LHjl Lillj^j i^jLc (jlaS CjLlII 4lsLu3lj 4_tcljjJI 
CjL_u 4_»_Li3jj Llll a ' 'i^l (_ys J a -a- "ill SjIj_j>> diLs^jJ 4—ajL2_l <j-L>> Jlj-C 4ia mljJ ("ill 
(j-a a jjb jJI j-ii-till («-ij-jl (Jj-a 4 jlf La ji^^?l C I * uaJI jl jJll (_>^*J ^Lljlj SSjjJLLjJI 
3^ alia ^Ij^aj '.j_S_l!Ij ^j^jbjiil < ij J -t ^ I j j 9 y> J se ~ i a j 9 4JbJU>JI (Jj i a « II J^-Lja-l i a a diLj^SLa 

j|^_a ^ ^1 Biodegradable Plastics and Rubbers Ji-a ( LjJLu 4J_aT) a_S_<-JL! 4_2jjlj^> 

.^^jJjLlII (JjjLj^I * i gaj Lj^al J-jr"n aV 4\£.jjjiJ ' ailu 4-tIaL^jaj 4 j^v j" i n^Li 
Ja i"i"j 4_CjjILa 1 j"l A j .ti" jjLa i4jo_i_>iJI '"'I j-lS-1L! 4j aJLx II (j a i eVI 4-1 1 mi" (j-a j*£.jj| ^If j 
4jjJ^/I £j_Li^ajj '.4j^ in ill 4 j lLsJI pi '^>j se flJI ^ ljU>> ' j a * jjk La 1 j ' ^ 9 Al" V a CjL_JT 

; u-,t l ^a^j t (DNA Microchips) (JjI^jj i4^sVl ^Liij J a ^1 j-j^LSjlJIj 

^?jjj>> (J^v i"i" 4joj_>JI oLtlSllI pi fl-u LaJ ^jl (j-* (^A>^' ^If J .CjLjJVI tfjub 4-2!u-Lil «J Al"-^.tl 
Sjjj-a LjjLal Jiir" i nl ' (jLa J" i a U «.La_LlLi ^ SLdll d)^?L>J,l i_kLlic_a 4 If La 

^jjlJIj oj'j-^' (jr^J (_P=J^I (jr^- ^L^-" JLCif ^ j_j_1JIJ (^1 (^JjJ L^jV A£. in a LiLp^f 
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2006 jJDJiu] -jjgtfi 3 5 limll 2 jieII 



yn giijl l nniinl l lilnlpml 



|»L>*j! j\^sr t i~u nlj ii_<_uLj^?l (JLilal j <i mi" (jPi! ^1 i uLlLII l ■ La II (Jjl < nj <La J_a-"i i ii U j tl 
• 0 ,J V) liLH^' J L^N^I <^>9 (JLhM ^Im.mmiVI j iCiMjJlJI ClL^aVl 

Jl_a 2 jLjJajJI 5_lj>J! ol_oL£JI i^Jl-SJI Ha i^L-i^VI j*-*-*- " ml 
iLbjij^v^j i ii ->»l j! oLoLSUI ijj-^j 4 <ilr (Jj-3 j^La^>Jlj Lj—pSLJ! 

<j^>JL£ 4j sl ua^al dilj 4jjL>o j! 4_ul j_c. LaJLa JUu tjL£ La-i-p- 

4_uLlj*JI <j-a 3 >1 flj i "VI ^Ir ^jl i n*<VI 3jJi-9 SjLjj (j\ j-J^. iCjLij^ miU £-J jj| (jiajuj (j^JJI J 

i_£.}| L«-» i<CLscLuaJ[ diLolSUI 0J14] 4-^al jLa-"n u\ £j\ 1 n->ij ^1 CjjI tCil j ij« 1 1 nil (J^ljl < 4_ijjij^>iJ I 

S CjLlLSjJI jj gla ^1 

jji^j cjj^—uk (j-UAJ^L^^/l (JjS jj- 0 ^ j»L*J! LjjIjj (Jj-»-« <j5L£ Jjl ^tjl mi Jl2J 
, sjjAM- ,„ SjLaU. ^ Stanely Cohen (jj^ ^li^j -ij' ^Ajt K 4_»^L^ ^ ^Herbert Boyer 

jjfc 1 i Lp*. LIjL£ ^J-i-ll i-iLIj (jL£ JL9j .4ibJU>JI 4j_j.lj»JI CjLu-ojJI » j uij 4jjljJI j-^=-^- 
(J-lJjjjjJ V I «j j 1 <aj ^If SjJLaJI Lg-)jJ (Jj^>" L*-a L^^Lp" (J^ in ill £jaJj) i n<VI (j"L>- (_|aj>0 Ljj_u£Ll 
oLi^j ^tjV JLa£.^?| pJLc ^ 4_ul_pJI ^ji»JI ^Ijiiel^l ^ (j^Ij^l SjlajJI tfjub C^jlSla .Mjj.iiiJI 
Sj^elll CjLjVyi ^ LlLlJI 4_«SL>J,I 4_La! j>a C^iiA .t A )2 r \;,^\\ ^ LjjL^J ^JLir"iin" 

Luljj 5JjuLa Ljj_p5Li) tS-^- 2 Lr 2 *" L>^^ ^J-^ 1 "' (Jj' Jj ae 1 n" ^If 1^ ^A * ^LjlII i4_iSlj^a^l 

CjLiLjaLjsJI tj^tH 5 - 1 - 5 ^^^ (jA-iLjs-LjJI CaJ»J SjIJiJ (|»Lj>tJI Jjj-l-iJI p J^^" (jr^- 2jJ_aJI 1 > I 
LljLa 3 '1 *~< < "VI (j-a IjjSLaj-l (j^o- 3jLlJL>JI fft^jlfll oij^V CjLcI^!L>.I CjUIj-I Jj-a- 1 n"l p j «_lJe 

.( ,T )JL*£.Vl pJLc ^ p^jlaLi^l diLaljiid^l ^ 4^>oLlJI iiLLkl,! oljlSjbVI 
.( u ^jL^j J-^A 1 lQ "4^ 1 q^Jj-L.ojVI ^j M^,-,t Genitich Lilu.LL>. Z^jJu Robert Swanson 

I jjLjso 1 j alt , ,,V 4 tZjLj ' 53 ^1 " li ' 1 La '"j 1 1 ^ a I « II C-cJe-JI Sjjj ^1 wjjl La^a 

.( ,0 ) 4^LL^I ^ 

4^ mi p j 1 " I jl « Mil ( jr 3 I JlC I i^aj (. 1 1 mi La_a (2>£> a "1 ~ 1 n U ^LaJLAl CjJLjsJI ljuk Cj a 1 Jl^j 

CjLj LalJI jLiHi J-il mJJ| LiUjiJj t^JLXI clljjjj)^ (3.3-'- u ^-dj^ Lt^ i i u a j j e 4JLj_Laj LdjJLJc^ 

i-uj-a JlJJlJ>" (^jj^a si .^""oil ja jtA> ^JJ d Al"-^.tl AjjLsejJIj Lu^sJ I CjVL>J,I 4jj_ij>JI 

I jubj ^Biobased Economy) ^j-^Jl s i ,^ ~, ^ Vl p^l 4_lLi jiLf l 2_ i jL ! ^>JI j»>L«JI 

1 aK j—uLlJI ljuk j mij iOj-j-C. ^ 4_J,LtII till JLj^Ljj Jjlji.1 j-jjjfli Ij^Lj J^f si .^.""aiVI 

.^ ,,r ^3 J_iJl>- dlLaJii^j ^1 1 11 ^LljV 4jj)jj»JI oLlLSjJI dlVL^a ^3 3j_lJL>> *— 'J^- 1 ' 
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4 t l£UJ^ I I j^oj 4-j-a_>J, I (J La_c I j^J Lc £yi I j._3Ejj V I «• j.->- 4 j_a_i_>J I Cj Li 



j_)JU>*j .(_j^sL>J! La S L) L#-i-a '/-\X £jila i 4j_j_i->J I CjL_LiIi.iL! 4_^.__u < a I 4-_-i__u (j-a 

_Ij->- 4_Li__»J,l 4j_j_lj>J! ciA_l__.i!I __L_.L1_J_ ^ t >JLal_»JJ __JL_«_I __JL.a_»^l _j! L___ 

5 SI « "t I L_*J I __ I e LLu-J I J SI mi" (j- 5 - ' _) ' * 1 I Y * * _-- 1 3— >■ j-Li^ -_«J I 

j ^ uaJL I (j_a ^.cjJI 4._j__ ^J_i j^—ii-i VOT ojl_.___a <i mfj 4j_j_l_>JI __ L_l___jJ Lj 

(JXJNJND Ajm\<) £$X> A)OX9\ - (j»9XX>J\ /X_s)\ 

3jJ_ (Jjua-flJ d 2 J_9 4__j___i (__Li_>_l J 1 111 1 n"itl 4 1 nlj- p U tl ~j->-' 
4_x_pjj i^ v ^ I ljj 53 ^_Ls_!l 1 a 1 a 1 j j-^- 1 J-' 1 S ir 1 1 >» "" __i!l (. 1 j 1 11I j_>_1 
i^jjj_>J! 3«.ljJ_ ___ 4_a Jl_t"i i nil 4j_j_l->JI pi j <S"tl ___ i n"lt 

3*lj-9 ___ aj S " 1 1 2j_uj 1 n" _)Li> jl__s ■ 1 j j tl ( J_^j_iJ! c_jj__i_M j j e _-Laj UU (JjLjjj 

4_i_aj 3j___ (J}-3- [Sj Mijtt ^J_-l_e__ 4 J i i<L__i -M j<5_Lj_U 3*lj_5 _)La__l __ll !_->■ l>^-> Agja^JI 

.( ,A \j-_aL_-l LgJ 1 UUfit. __i!l 5jg_JI _L_| 

3«ilj___ (JLa_l_>l (j-a 4_!t_jj Laj 1 Y * * V ^aLtl! 1^ i^j in jtl ^jIjL^J! (Jl—aJL^V 4_jx_LHjj 

lLsLijjLij i^jl 1 11 i^U 4 j <i U tl 4 j a i>>^l dilj 4_j_>J! CliLljlSU! qZoji lJ 4_i^>L>- (_£j-j>.| CjLajjj^" 
4_l12jj 4 jalr 3Jlj>*j CiJ^Tli Lajjj LLiLuj! 4_uj) i nL>JI 4_uLaj)l « U pi jlSllI £-a 4jj_ij»iJ! pi j LallJI 
4j>*LLa SjLiJbw j»L>- jlj) a ^ CjLajjjj>J! ^1 J-ir" < al C-^p 1 - i(JLft£.^?l (oJLti CxJ c^a-l 3j_i-a_4 

(JjLjij_i I jt j « ull jl I j t\l «" , ,.lj 1 1 j (J^JljJIj <J a I" ah t I 4-lJLljsJ! La^ij! _j-a (j^. i fl uiSUIj C,cje_LU 
^1 diljjIajJ! olxJb Clijl Jl9j .3j_ba^a 4-j 'I ualcSI i_3!jufcl ^1 (Jj_i-i>jit 4 iil" -%J,I ^j^pJ! dil jiii'tl 
(jlVil JL9j J 1 j ^ fliSj 3l_ptil 4_ujj^>J! (j ii i n^l 43j_»-a ^Ir JLoHju i^_4 T p>- (j^jJi-a \1 i^t""^! jj^li 
Jj ,^,1 A", tl 4_3j_»^a ^^^-Ll-II i JUJL^JI vl "i^VI ^ya ^j_Ll| ljuk Ly ic (j^j jLt^sJL^VI jj^olLsJL! 

( uol 4_j_>JI diLoK 1 1 4_j^ajjj_>JI d)Laj_LajJJj t> in ilt 4— i lLl- >JI «J aj tx ' ^ 1 1 4_Ljjij__>iJ I 

4jn ^Jl ojjb cu^i tjy~ (jr^ ^(Biobased economy ^Lp^Vl ^L^ii^l /\ ^3^! jL^ta^l)) 

. ^ ^ ^^_^_a_aJLiJ»iJ I j i-^«tl \ mi 1 tl jcJjLlII 
1 ntl 3j_ba^aj 3JljJL>> diL^eULa j^Ja ^Ir 4_ilajJ!j 4 j a I « tl i"<ljjt^"< tl jIjI i.'i i n^v « JL3j 
JLa-"i i uJ (_£j-!l J) a 'tl (j^ajaj-Aj '■iSj^- 1 11 ^ Lt^J"" ^^-^ ^ JlJt" i nU in j 1 1 ijAljjmJi^S (JlLa 

i—kjJLSIj fl— sej| ^1 e jLiiV! i>JLA Ci i n^t <l I a_^ . 4jj J^>. J-i-aj Jl iLi^?l Jut£. ^.j a j tl ^^Lc 

(jt-^' I J "' 1 ' 4jjI 2 a diLaJti^j ^1 1 n jj-a 4j_j_i_>JI oLlLojJI 4_a^>>Lltl diLa- 1lX\ 
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ij <i~ t ii U 3juju»JI 2UI21JI diljLCb^lj 4_3j_»I! 3-sLjJ 4_jt_Lljj . ^"^jj^l &j t»tL L^bjl 

3jj i a ' ^Llj^?! i_kjJlSi (_pal aicJI Jjj >■ £_<5jJiil (j ^ 3 4jjj_>iJI CjI jj flit] 1 «J A l"-^. 1 1 d)^?L>J,l 
SJljJljsJ! diLxJliil ^j-a 3Jlj>*jJI > < i a . U , ,.j "■ a ^3 ^j'-^l A ^- 1 1 .tj ljub |_£.Sj_) ^jJLjJLij i3j a" i u a 
jl « ( ill ^ sej| i_lL!j Jucl uu Jij9 La_«j .^Llj^! 4_j_La-C ^^Si <=> a ) flliXI Cj^LjJUlII! ^Usc-jJlj 
i4^». ^j-a '4jLlaC Sj^jj ^Lu^l 4-J »fi jjjlajJIj j_llslLJI 4^c_uj diLa-'i o 1 1 4 j < nL_u^l j-j-^LLslJI 
jj La3 (Jl >JI 1 «, £ i4_uL!) 4 j >■ (j^a (|tf» " * 1 1 .SJL-C 3-lLjj £-a (jj? '"^ <jr^ d ' " ^' 

.O^j^V! oLI2U! 

(j n i n^/ 4_iLaJL]l 1 j"l A j .t-»" 4jjJlj»J! 4jj-l>JI oLlLSjJ! JjjJ 4 j i nL_u^l 4 j a ifr^?l (j_«£!jj 

i4_LJe uaJI :Cj^?Lj*J,I i aLlie-a Lfcj_uG <J}Lj». <j-« d a b -■- 1 , 1 diLt-o-TiAjl ^-iJ" i all s.Laj^l 
£ 1 j ' 4-)l_j-£3^M (_^jl_fljj (jialj— a^?l ^j^. j£LJJ I a uiSUIj t4_ auj mtl 4 j ■ t-> tl <"il ,^>j -»■ Atl J a i"i"j 
jj-aj Lj^u^uaj jf 4i£.LjJI 4-pl cau£^\ 4jjjVlj j_^Li*JI i_aLiu<V 4_uljjJI tlilclluoJI Cj^Uejsj 
4_Laj_U (jlalj^a^?! (jX. 4_aj>*LLjl i_a_iAitJj J i a «" i 1 ,1 (jislj^a^l «L>JLjti ciLIjij - 1 j «j * caj j«J 

->■" ml J^Li* (j-o lLU jl£j '. Lfl>j_J_C. J ^LjJI J_jSUI t-jl j" [| J i j JlJ^I J i^jLLsj i ii II (_p3lj_>3L^ 
^jlSLalj i LSjI i ii 43jjjla (j^i 3JljJl>- CllLAJj-ll jl jlj-o ^l^jl (jr^ d * ^ *^jl3l_LiIlj CllLjlj_LJ»JI 
4_L^J^>JI Jj_^>L>J,lj iiiljjJI 

.( Y ')Jjn~iinU ^ 4W0 4_o*Ijjs ji^f 4Jbj_i tTjLcLLt^> ^ SjJLxllI 2^1 Lail jjl <^><i< 
1 j tlC ,",| (jiajLjJI 1 j uaj» ' «J Ah-^-t l d_)j_L_>J! oLilSJlII CjLjJT ^jl e>j£^ j_iJl->J!j 

. L^J 4jj in i II Cj L*_4lL>J, I i l~ ^- a J , 4_ui_u_a L^LuaeJ Lj-4 < 1 ^aejlgJJ I j~ J o fl> Ij L^J LLj_lLlj j 

L^jJjjtJj L^La-lL-uI ^Ir (j-iCI j" , „t I 3jJL9 ( j-a JL>o 4_l3Lojj 4j ^ ualiSI J 4_tcL«IL>.l ^J-^ ■ ij\ * 
^1 ^ « i n" < __ r _I*_1 1 4_l_aLlJI ^jljiLiJI (j-£>L>- JC g»JJ id^oLc ^jl J-LII 4_J_«jlII (jlolj-C-V 

^j^UI j^_uJI jj la-i 1 1 (jj flselll ^j^>" J-^J-^-^lj (j? " I * II jjj^" 1 " 1 ^ (j-a 3 'I aj i -<VI ^ya jJ^ J-^' ' 
.( Yr )joJL«JI 4-aJ all I (JjjJI (— ij « miJ L^jj « mi (j-Li <J -t->- uaJI (jjlj-^l Jj^"'^J i L^jl JsL^allaV 

^jl^>\j j^uLj 1 glfl SjjjLjsJI CjLlLSjJI di^L^a ^£ 4lajjjJLI 4 j <i I < II Cjj^e_iJI Lai 
luj 4 A I" ^- a jlj^a QJ^ ~ I Qji>"l— . 1 j j 9 |_£j_>ij (jPil (Jl ji-JI i_fl_tlie_a ^ iV->jJI 

. 4_l1Sj CjljlSjbl 4 j A .^"C i La (jylc 4jj^"i i~i s Laj 4jjjtj_u La JLoJIajj ijjljx-u^/! ^j,^ p gjl 
<=t « j Jo Sj_j_lC CjIj—uJu 4jj_i_>iJI oLtlaljJLi I jjjlajJIj O^e-iJI j^lj_a Cj 1 j JL^j 

5j ^>-Vl CUSc-lus Lfl ■ 1 j * a 4_uljjJI Luaj uai>- 1 4_p> jj jjijJ I CjL^tJ^L 4_j-i3L>JI 4 j al « II 3j^j^^/l 

i4_AJtL>J,l 4 ^i , „. i ' j tlj 4_uLajU U '"'1 j* A'tl , jg j— i^l 4^>-jJlJ JlaIuu CIujs- i I J_lS_»3j LcjJu ji^l 
4—uj i iiLjsJIj 4 j i nJ i^ll dll cLLuoJI CjIjLCIi^VLI ^jLj^JIII (jj) '"II <_r^ ^ ' "J^ (_7-II l?- 1 ' I Jukj 
(j^-aLji 4jj_l>J! j'A'tl (JL^a ^£ 4juj i nil ' - 1 1 JJ k*" 1 1 1 t—i^ljJ CjJIj Laj O-i^lj (jP^I i4jjL«_*JJj 
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qLUaIII di^L^a jj Laj 1 I 4jjIj> a" < i3jL)JL». 4_jj_iic-o (JjL-ujj Cj ! j_Ljit-a j 3 j_£>- 1 

Jlj ^La ij<sJL»J! 4_LjwLnj^! SjjAtl (jj-^ 3 (°~*l J^>-l c. K ut jl^ 4jj_lj»JI ol j'^'tl Sjjj o^J 

Jjlj-U uaJe-J (j-a < 4-c-^-TlL! 3ljl_£ oLjjJLltl lLUj aIj^" ml (_aCj3 (j^JI i4_l>:LL!I ^jljJLlI 

jj-a 4jj_l>JI CjLlLojJ! (j^LajJ (jyis- ' J-iJL^jJI «L>>j ^ Ir Lu». jjj_£!jJ I j pi * tl j^gJaJ (J^>- 1 I j"".' ***^ 
Ji-jJI jj*j j^lc J a " mi" L ^ti\ i4_l^_l11I 2 j \l ,^~,gVI j a_j£.La2j>*^l (-SljUb^l JjjJL>o ^ 2U.aI mil 

. i>j_ik (j^- 4^>oLiJI jijIj^II (J^Ltl! ^jjjillj n^jj^J! 

4-JLU j 4jj_iiijJ! Jjlj-U 4_j_utj 4 t lL«x. 1 4_Lt-»TL>J, I 3JI J_*JI (jj flj^j JJjJI I j^jb 4_La-ii>! £jaj 

l ^j^J\ jjU'tl I jufc Jll, 2 ua.juaj>JU 4_JLLI Jjlj-ll 3jI ^ aJ_C tj-a^J £-9 1 jJ jjiajjeJ 

OjJilj-j jj i4_ul!) ^ j-v- (j-aj .4_t^sL>. 2jj_i^u i4_L-al_L]| (jl JlLJ! (j^J i<Lal_c 3 jj < a ' i<jl jJLJI p la » a 
j_i3jj ^jlSLal |_£JLaj Lufc (j I «"" 4_uJaJiJI ^jL^ i4_lL*_3 Sjj i ' tOl j <£"tl (JLx-a d-ji^ in i tl jjljJJ 
(_p3j_iJ! (j-S-sej Laj ' ijT ^ aVI aj g-aJL L) jjljJU lLULj (J^i «" < nl ^Ir SjJl^J! Jj J * "' ^ Q^J ^ 
< LfcjL^jl j! jjljJU 4_j_a-IjJ i3jjj>*jJJ jjljJU 4_j_i_*j i ^ tl j| Sa-ae-flJI j g-LaJ 1 i ft) j - /. flJI 

OjUb ^1 in" I JL>- ^ Laf i5U"iin U CjLjlSLa^l J j~tX\ dlLjlSLa^/! jj^j tl>aJI u^l 3^L-^I 

a_jm jjijli (>a a_^p_iiil ciiLs-LlIjwVI a_^ijj, . .iu~,j ij^j .a_i_aLiJl jljlJl ^ s^j^jil 

jJI J-J-3 j-J (j-a Jlj i Jjl jJJ dil ml j i nt i Laj toje Itll 4L>-j—a (J^lSji—a (J£LiIi_i Aj^f^jJIj 
(Jjjjsoj i«U_a_uJ! «LlLaC ajj_jj»J| CjLiiaiLI 4-pe-ulj." i uVI 4 ja ftt^L! ^ i ul j i gJI ^gj" malt (J^aLfuJI 
dll j lii'ltl J 4_lL>J,I CjL-uI j i ntl Cjlj—tilLa (Jli Oj a" i u a ^Jjljlj 4 J ml J m 3jljl ^1 ^^jJI IjUb 

^-alj-l j J ^ '" ^ 3*LA£j 3 jlr Laj 3j i nl-LmJI Sjlj^VLI JiLa^/l AljLja-'im^La .a_JjjJI (_3jjJisJI ^ 
dll ml J i ntl J-a 4_1J>. jJ j_iSjlt I dll ml J i ntl (jLal^jlJ Cl\ 'JJJ U3 tl pjkl jjb ajj j ->JI pi jJLSJllI 

(JJ ^uj J a jjj^jJI Oj^j Laj <iJ-i^l Lb j JLseJ Jj^^' (jt^ J .^^JJ^i-Vl «*Lj >1 uajS^I J a_t£.L»JJ>"VI 
jjjl^Jltl Oj^j La (Jjj- t«(_gj in i tl J i aj i 1 1 CjLpe-ulj." i nl : ^ jr -a ^jjjjsj I j .^>«tl» 4jLj^ i_kL>JI 

^ 4 " « a . n La I : *l_L^_^il ^ Jjjj 3j^L>> >jL>JI Jjjj J^>-f 
aL»JI ^ ojjSUI a_i>aLs- ^1 ^ ^ylJI SjLjJI J^L>- i*L_La_i^JI ^ Jjjj 2jJU- j^L>JI 

pJL»JI a}L£ (j-a (<J^.jJI (ji^-J ia_uljjJI Oj (1 mtl S*lj-j3 o^W (>° J-^-"^ lS^ 1 ^ * * * 

4_jJjl_x-a (j^J 3jU>-lj Sj^La (Jj-^>~ JJ^- 1 iCjJjSLII 4_»_aLj>" £jj_a ^1 c aj-lII lLUj J-ijj 

^ a I « tl C.cre-iJI CjI i nl j i ii t 3j_iJU>- 1 1-. taj> jjiaj t_<^tj 4_uj^jlJI CjLajSL>JI (J| ^1 C j-jJ^-JLtl 
t^aUtl (^jLllj t^gj in j 1 1 (j-Uj"i i ii U (jyic 4_4jM-II (_>^>j-flil J-J^JJ : La-ib \ ^^i^. JLaII»3 
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4j_j_l->J! j *S"tl JL^t^s (JjL^J! jj Lallll ) (jl « "n 1 <i j 3 4_<^>L». oi itl 3l_jj>- ^> J * J ' " 

V^tt, ,Utl ^3 1 gj| L^lLsjj 

Lj-^>- ^jV! ^jP^- (J^v iii" ^? 4j_j_j_>J! cj\ -o-S-UJI (j_a 3 j <i ~ i ii U diLxJiil! (ji ac_)JI L^ f J 

j^yj aj jj^aj 4-C^ i ii Jjj fl3 «Lcj_ujjj p-iJ~i i nU *La_i^L «l ^* '"j 1 1 4_fllj_>J,! d)^?L>J,! 

/>jr 3 4j_j_j >J! dj Lj ULlJI i~il £j iti't 3 i \\ i^»~iaVI t_ulj_>J| /— ic 4 i nlj aJufc j <-•»" 2-j ■ aj -j-^-l 

CjLj LS_jJ! j ijjaj p.) < i^>- ' d j c I jj 1 1 i_Lxj^il— **^i_3 '4_u!jJlJ! cLLuaJlj d j •»■ uaJI CjVL_>J,! 

£j< ilj fl ' 4_j_o^t_« 4jjL>o jJL-u ^Lij! (j,^ Lj-al J-jr" i al 1 j~£-& J^v <"i I CjVL>J,! tfjuk />jr 3 4j_jj_>J! 

. ( rY )dil « <i"i-a- <>l t pj J" i ii U 

^ajlr ^Ir (j ii i nj-U />jr jL_Jj>*^! vl i^>" 3 VI i ^ JJ _ajjj_>J| j i^» «tl jom'n 
i \l aVI I jjt j— La (<ui>!j • LjjLc <L2fu.ll I 4jj_l>J! Cj I j i 1 1 j 

4 j i n'^Lu ^Lk>jf Jj-^li ij^f L*>J i4^M_4JlJI 4j .^".^Vl t^j^bSiJ! j l(jr I,L»J! (jjp 1 n"itl j 4ljj(J! 
(Jj^ i"i" «J «j 't- ^jjs Ojjfi jj glo ^j^IJj iBjij) 1 4_iiLc pi a l^I ^3-^ 3j) 1 d-Ltj>- i4^j) j 1 11 a _J-±£- 
\\ ""oiVI ^Jsl^JI jjlaj jn ml 1 ta-U^pj .j«JL«J! Lgj^l j 1 aj (jr cLLi^sJ! ^LWaJ! CjL^j_i!u 

(>_i^jjI^>LI ^1 0 1 ntl jjs t_<-c>- ^1 Li-o- 4_uLlj>J! ^jisJ! Cj^Ue^s ^ 4_i_«i»J! i-iljjU"tL jujl^J! 

Jj > 1 m ~1 4_i$ji^a^! SJlj^II! CIiLjVjJ! ^^.a CjLitJ^! j^!j_aj dlLt^aLsJ! ^ (>LLaLtJ! (>U^LJ! J 
t _ 7 jJ! pi cLLl^JI Lg-tlc J-»IL«J 4_lL«_C dlLa-j-ilaJ ^\ Jl^t ~i i alj iSjUJLjsJ! p j"l C \j " CjU!j_i 

4-tlaj CjL^j_<Iu SJl£. (J^s^Jlj LlLIij i^^jj^m fjj flJI (2)-a dil j ij« 1 n"i II i>Juk j_u_ijJ! CjIJlj 

La .( Yo )Start ups ^jjLJ! 4_j_Lil!l ^L£j_ 1 iJL ojuk 3 > _l.L.^iJI 4_j_LHJI diL^^i, cua j_c 

C^>- tvJa^HJIj ^ a U II Cj^clII d)^?L^a I j C I ' l| jjb 4\j^LlII 4_ilajJI dil^ Mill i>Jub 4j Oj_LAJ 

tjjLscj jj-^Ii LiUj jJsj i4_jSLjj_o^! Sju^jU! cjLj^?jJ! cjL*^aL>- ^ (jr ^jjL^^I p ^ e 

Cj^Ljsc^a f^js ^j—jSU! 4_j_£.Lu^sJ! CjL^j SjUJ^J! <J j* alt \\ CjL^j Mill i>j_ib (j-Ll Lllj "i in a 

CjLa.fl.juo ^jjLijJ! IjLdi jj^La i4_ic!jjJ! i—i^LjsJ! ^Lu! dil^j_iluj i4^Llo_i5>J!j 4_u!jjJ! ol cLLuaJI 
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i4cJLlI! j i i a II CjLiallll dil^ gj ^j-jSU! 4-icljjJlj 4-j£.LLuaJI dil^ uill (j-taju s-Ij-^ 

(_3JL$j ^ j C I jj 1 Ij ^ j C 1 * uaJI CjL^ uill ^j-^* ' £-a d_J_a_i_>i]l CjLlIoJII! ClL^ lu ^Lajjl jl 

ii_£j_j£LII Mill Sj^ljULI (Jl_j^a^?l (j-uJJJJ 4_i2j_jjjjjJIj 3_jjLeIl!lj 4-i£.Lu-aJI d)lj_i->iJI J-*^ 

4^j-i!u uaJ I 4jj_pJI dtl j * ^ " 1 1 dil^j-ii 3j_aljlil CjLcI JU^Mj 4_^3j_m CjIj_lj>JI £_a 

dil^j-iiiJI £_a Sj-ti uaJI d_j_aaj»JI CjLjJJlL!! CjI£j ut £ju ^LaJij^l jl ^jjLtjJI I Juk (j^- 
Sj^Lc i|_£j_i£LII dll^ uJL) 4_t^>L>- j ijtVitlj C-lJC-lU j^lj^a »! in )l 1 tLtllS>J j-t^JJ |_£j_i£L!l 4_i£.l_Lt^aJI 
»1 o»jL Lfcjj-oj J-9 (jPJI *L^L,I j-LL>J,l (_£-iLij ^Ir ^j-iSUI Ctl£j, uill LiUj SJlcI i .1 a ^If 

. JL>*lj £)l 2_)Lc.Jl!Ij (jjf) i n"itlj ^tlualllj jJ^laltllj Cj^e_JI j^lj_L d)L*_«^>iJ 

CjLulj_La 4 1 C d . ^» . ^» ■■»- " a 4_tcLu^ dil^ ui jj gla 1 uaJl ^Lajj^l IjUb ^L) JL9j 

^L*JI ^j^J • C ^1 j «j* uaJJ I ife^JjJaJJ 3jL)JL». 4j_j_l>- diLelLLa < a \ uu^L (j^J 4_3j) una 4_iibtJ 

i-il j "oil A"l j»lj_)l 4_uljjJI oLcL-uaJL <=> 2 1 « " 1 1 4_jj_lj*JI pi j*^ "tl CjL^j mi (j-iaAJ CjIJiJ Y* * V 
3jJaL>J,l Uj*»- 4_iji9LtjJI C)L^ ui tl (J-a-reTiJ ^jl ^If i4jJL^Laj CjLt-u-a CjI^ ui £^a d^S^j , „" 

I gjj Laj i ' j <S"tl 4^ ui JaALso (j^>- i^LijVI d "~* >• (jj-^- ^ 3^? caa> (J-iLL-a 

.LilJj ^ L4J 4i>U-»il olSj-iiJI 4SjLA>a tjjji 

O^LstAJ 5 SLlIII C-iL^tJ^I j (^jJI Lvo iS-L.ajjl^^l <^JLa-cL aI j t l_Sf ^ SjLscJlJI 

4jjL«_^JI CliL^j_iiJI tjfja LJLc. 4_jaj^.jJ,l CjLx_i^Li 4_ujjjVI JjjJI ^ 4jj_lj>JI Cil juja ill 

Jljso Ijub 4_iSLjj_a^l oLtlagJI diL^j-^i Sjlj 1 n lillj (j^. JlS j iJjJlII 

CjI j in"ILi <J 2 1 » " 1 , 1 oLclLuaJI (JLjsco 4_iXL«JI CjI£j uitl ^jj^jsc-a ( j-a /V*(_jjL2j La LJLv 
Luljj SJjUtil (J-L^aLr alt jj_t^j_aj J-^' d>' J - >tJ I a ^ ' ^ ^^i>' a ' ^L^J-" (jr^ ^iJT!- >, ^' 

awVo-V\ ojiW^Vl c/WVJm)\ 

i~il cLLuaJI (2)-a 4\£jj_>JI CjLlLSjJL <J La 1 Jj 1 , 1 pi cLLuaJI 

ujjJI diL-ajjj_>JI joJjlj <J La a LjjjSU tjj^LagJIj Cj^c_lII ^Ir LLou£.l 
LiLIjJ . Jlj_a^?l tj-uJJJ Jj^ 4JLajfj 1 plr i^J^I 2-^jjJL -ALajJ 
(jic (jj^LI ^j-tll jl i^i'^^l I (^Jl 4 j ,,ulL SjjJli! tj-u^Jj-II JJ-UI J^i3 4_pjjLl! 4^j_»I1 (jf 
(j^-i 4jn; j ->JI ol j * all II CliL$^ ui ^>1 -a- i>- 1 Cijjl flJ g-La-l (Jja-UjJI i.m mil J^v ui t I JljJij . 3L_j_>JI 




2006 jJDJiu] -jjgtfl 3 5 limll 2 JinJI 
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cjLlHtJI ^Laljiit^! ^ 4_LaL£JI SijL^J! ^LjlSLa)/! (_aLi£JL^! 4JaM_aj.ll 4jj_lj»JI cjUiLiJI 

( _^taj -^Ij j H r I j '"J JJJ^'^J Cj1_x_i^LI 41jL_> jJL_i_a ^j-^-j scj (J}L». ^j- 0 '3j-Ji_>JI 4jo_i_>JI 

.SjljJl^J! oLcIjuMJ 

i_jLc.j_aj3=_a tliMii (>a ^-JLsJI oijJI ^-fl 4jj_pJI oLlflail (jyiUJ! igjl i^'i^VI g\ La Stl '-^Ljj 
LlILc. (j^J lij^L^Jt LjLu SHI! lL)L£j__jj i4_l>sj£_*. (Jlj-aLi 4_aj£.JLa LlILc. (j^J iLjlji-al^Jt '■ Lt A> 

oJ— b _rU 4_sM_*JI aj . 4-aje-ua <JI_a-al *^->1 ^ ijjJLiil 4_e__a Lalj i4jjLa_i£ Lalj '^f^J- 3 

4jj1_xJLI! <_ j!—^ Mitlj 4j_j_i_>J! '*•'! j <£~tl oLSj t_)L*_al_>JI ^j- 0 4jj£LU 4_pM_iJI cjLc.j_«_>J,I 

. I j j i oj I j jgj La_i- J_l j_JI aI i ^Ir <_jjjJb C^-p- 1 1 j LtJ L«-i3 Cr^ i4_s}LajL]l 

^Llj^?Li diL$^ Mill a j S3 _r^>- jj^Lalllj o^e-JLi (jr-i-*^ Sj—l*— __!l «LtlflgJ I uJLa 

«u_flj_jjjjjj 4_p*Lijl ciiLLsl Miii a j S3 ^jPJ! Sj j « i 1 1 ol— ?^ Mill (j-a ( J t lL2J! Li!l_ub (jj j-^- 'ijjj 1 ""Hj 
c-Ua^Lc (JT ^a cjLs_al_>Jlj oL-j__x!l S-cj^^a^a <_jL_!}L»JI Laf . j^Ij (jT ^ 

diLa^—tll ^ S L-o-L-i i(JLi! (jr^ p j • u\ ' uaX\ (_j\c j\ j\ a"~i i "I HjiLe (*lj^i ^Ir j LgaJlaj 

^j-a Libj-j—C (j-^- 4jj_j_>J! CjL_i12_jJLi ^ La i Jj U dll cLlxaJI j, jt<j \ ^jP-II J ihljJaJI p ibl (j-aj 

t^yL La 4 nl~-^J,l 4jJj1 n"ll di Lc Lu-isJ ! 

Cc«-a->u 1 vJaJaill Ij C-cre-Jlj 43jjti! / - 1 C d t I ^j^j-sJ! CjLiiajJ! CjLc1_L^> jLaa£.^? «Lx_uj 



CjL^tJ^! j_^!j_aj CjL»_aL>J! (2)-a 4_uj_3 < 3j-j L-t-i-a 4_l^!jJlj>" Oj^j^ajj diL$^ uJI tfjuk 

ojuk ^jjSLjj .4 j oltll j cjl_»_-aL^J! Lilij (jt j5ejj_j>- (j-* j-ll! 3j_4Li! 4J1 a «ll Jj « i^i" 

^j-iCI j" , „t I ^jy^J! 4_lL>J,! d)LaJl_>JI CjK 1 i"ij (jj 1 11 "ill j_^!j_a £yi 1 uaJl 4_iJj_3 Cj L*_«_xJlI I 

idiLcLl^aJI i>j_ib (JJ ^ ^Laj^^l (J-«-*-II 2j_uj ^-jl i n" (^yJI i^^JJ La-a idiLaJL>Jlj -ilj-lLi CjL^j miIIj 
CjL»_a^cJlII i>JUk ( jr Lia-! La^a ■ S fl * a CjL^>JI <>Juk CjL^elLLa ^j_a^t-a (jj ) (JSLiliJ CjUcJUII SjLijj 
4_o^LiII 4jjL^iIl9^?! 3j_al_m Sja^^. ^jjj a"i~ tuX\ '~ 7 ^><^ ^Ir Sj^Lc ( n ^4 j i u '^Lu ^ AxZaJs] 

.( U )^jiJ| | juk (jja 3Jl>.|j 4^juoi jiLiijl 

joJLtJ! 4jj_pJ! oLjlaoJI oL^j-ii oLjcc^j 1 (jPi! 4_l3!jJl^J! (^LaLlL! j-j^I o\ 

O^Ljsc-a (JJ ^ joJLjlI! SJljI mil 4JjjJ! (jPJ! i4_jSLjj_-a^?! SJljsJLL! CjLj^jJ! 3jij^vj-a 

!_j!Ss j^_«JLi 4_iSLjj_a^! SjLxJlX! CjLi^?jJ! CjL^ Mill i>JUb CjLjl^jso j-j^I (jjj • ^j^j-sJI CLiLlISILII 
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4iiJk-c ' uLl to i ajJ 4-bj^a ^ I C jl^l i.n i a tl I j j 1 J 



i_kj_iiej CjUIj-jsJ ^jLj < J^J-^" (jr^^ L$ ^ tAJJ&\ ^l_La jj jtA cLaLi^l i I^jU-J L«-J-3 (JjjJI 
luLa 4_j_£1_1jI liili ^ La.) i4_dLttl 4_jjLsc_lJI diLL^Lij^l (. . i ii -^J 4-jjL*_l]| Jij_i_5JI 



4^tL_Llj oLab.a.t.1 j 4_£La^l jJljx-s jj_j_ltl pjU^" 5_aL^I '.(LlaLitl) S-JU-jaJI 

i4_jJL1JI JlJ^-JI 2__oJlj>.j t^-ji^ mtl J S'tlj ^ 4_1jJ_j>JI 4_l^jJj_&I]| i-iljj U",tl 

4 mM I diL*jVl j 2Ll^.Lu.VI £jL*jVI cjLlLuc J2i ^LSj-AJI ^ U* e*j I j 

j I i ^ <i -a- "i 1 1 ^ flla * a 6 J^jlj 4_c j_j_aj d A I" -»■ a jU. l_La I «^ * i " 1 1 jjj*. |^_a >■ « ij 4j^j^ i ut I j 
jl_p_C^I t>uu Jl^VI t 4 j iiiLUI 4^ mi jtl j 4_iiAJI CliLjlSLa^l 1 j j j ^j-js-f cj'^ cPi 

Sj-se-A (j-* ^J-*^ ljufc '"iJJ i^jyiLtil i ii U ^Ir 4 i ii^iLLo ^Lijl (j-^-aDlt LiLtjj d uaAstll I jjj>*^I 
4 i a^Ltll Jl or Vl 2jjcjb jj-a 4^aJLaIiJLl JjjJI BjUxj (jlaLlo ^1 Sj-ifcU,! 4_IL«j(-!lj 4_LajVl 

^1 4_loLUI JjjJI i^ys 2jJb\X\ 4JL«_»JI j 4_La^Vl Bj^c-ifc i_a T Liic3 ^ JL£.l i aJ JL£ i43jJU,l 
LlILs^ jj-xIu ^jyjJI 4j_jj_>JI CjLlLSjJLi d m U i) 1 1 t— >l cLu^JI CjL^_iIu JJl£. 3jLjj_ij ,2 a.\ cuX\ (JjjJI 
(^i^Li-a t jtl | T~i i nj o" i ii a CjL^ Mitl OJJb C^p> ij_«Jt-jJI ^ijAJ {_ya 

Cj[j t2ul\ iZi\-c\Jjus ^-q-jlTiJI ^jjAJ a ■ ' (2j 1 ^jJlil 'J-^' Ai-U^ 9 ^ 3J ^ jl o"'~ ' "^-t oj^- 1 

' )j-SJLl ljJi^e_o jl LLajjj—a -a- "it I IjUb tjl tl>^ (j aj t 4j| i L*jL^ 4j_j_j_>JI 

SjjUJI 4S>U-«il ciil^j-AJI Lilll! Jlj V 4_ji,L«JI 3jLj=Il!I ^ jjj^JI ^jJJI Ijla .^Ij-i^JI 

-SjP'J ^jl^Lal ^If 4_uj-a 4_lXLc 3JljJL>* 3 pjxalLfll ^jLuj ol < al J i JJJ^" jj^a CjljLait 
i_3^?Li (_)jaj ' 1 J ua » ' 3 JucL_Lj--a (^laLLa I j i a ) 4^> in 1 1 (jjf) i a "tlj ^J_jlajjlj CjL^tJ^I 

4-J.U. j-o-^jj *L5iJI JaLiij ^Global hubs) 3 U ,v, 4_J.Lc jj^j j^l >a ^JL-a^l 
^ji^J j-4> ^-jj-a-Ltl Ijub Jajjij-^ U-« iLg-La Sjlj^IjJI 4^j_jJI (Global nodes) 

SJljsJLII CjLj^jJI ^lj-a ^1 4_jSLjj_-a ^ I 4jj_lj>iJI 4_ila_jJI pi cUxaJI (j-o j r j 

i_ i i n t-ij . 3 JljJLjsJI pic LixaJI a Jufe JJ-ta3 j<s_c jJ 4 1 1 aLLa S^JLtlLa (J^al j£. ^^^Ijj <^-^>" ' I j >-jl 

4_lL>J,I CjIj^>*j-U ^j, a -»oj r 1 flltJ^I JaLSjj i JU_jjHJI jUlla JljJuso jjb 3jU>-ljJI 4-^ uJI 




2^6 lijJ^gKi J 5 lUnJI 2 jinJI SUigLUjI < BHUllJI ubjlfllfll 

4j_jj->JI CjLiLajJ! CjI^ gj Lcj)j_3 i-.'^l , „l ( Jy jJI (JjjJ! ji^l j-a 1 * j II j_u-*J mi tl IjUfc (_-r3j 
(_Lu^>Le_a JJLJ^ 1 "' <jr^ ' 'j^l <jr^ J^" J-a-*-' I J ' ^ i* a CjjjLtJ J I pJLtJI 4_9}La_*JI 4_i£.ljjJI 

d A I" -r- a j | jjj j_« 4_lLSj Cj L^ mi ^ £_a jj LajJ Li jLs-su 4_iLe_a Cj L^ mi (_Li^ j^ 9 tiJ 

j>laJi!l (J-i-j-aL^-a (_ ;r 3 4_uljj Cj^LjUu *Ij^>*^? i jLLJIj ij-U^aJlj iljL^j iSjl^tHi! CjL^?jJI 
Cj I j—uu->i} L 4_)Lj^}LJ 4_-ajl_JL_a ,jj -a- a ^Lbl ■ 3J j I LLLL-Jlj SjjJLLlIIj (Jjj_>J!j jj^lj 
i aLajeJLl 4_ajLiLa i,->Lc-a ^Llj^? jl i «U^-uJ£j_lA] I (_p3|j_a^/l J 4_ajL<La (Jj i,-»Lc-a j| <J jlj flla II 

.( YA )4_j^pJ| 4j>*jJ_aj 

<d , „tl 4-J_j-lj»JI oLtlagJI Cj^?Lse-4-) 4Ja_uj_U pi cl LuaJJ m^j.2^1 Cjlj__dl p_&l j-a 

(3j) 1 "H ■ p la » a If j jj- ~ 1 11" ' d J * 2j 11 CjLa-"ii alt d «-Lua a <!L9}La-C CjL^ mi 

(J _1 £ . 3jj Utl j_j^Lo»J! JL=E-a ^ j jj^f cjjj^elxJ ) *\ *\ o *LJI Ly Aa .cjL*2iU oju* 

j ut£ Cjj i a La-J-3 . ( Jy £Ljj_a I J^?J-i jl"-^-° ^ ^ CxiL ^_ =T TLl I 4jj_}VI (jj i a £j_a-3e--a j>-a X IV 4 i mJ 

jLlU ) o 1 j" ^3 SJlILlII i^JLtJI S^j Uj , tl j_j^LSjlII SjL>o j-a /IV 4 j i n'< ^Ir 4_J,Lc cjL£j_ii 

ijj t ii p-5=-^>" j-a XAO 0j\ ' 2 a La i La 2 3 Cl\ ~- j ui C L_jJL>> p^v-a- "i" 1 a*S i ^-'^^^SLj^a I J^?JJ 

.( YA yUJI ^ oLjU^I 

jJb Lfl^ ij^jl jl"rA-° ^ ^ ^ O^L^ 4—ilLc CjL^j-<!u j ui£ CjLtjjja ^jLa t4_jjLC.^I (JLjst-a La| 
CjLuj>* i ii -a- "i s 4_i^>L>> ^lj_li^l CjI«.Ij_i (j-a MoilSantO ^!bl i u tj-a *L^j mi «lSJLLej La £j_o_3e-a 
^Ltl joJLJI jla^JI CliLUji. (j^ ' ii"»-" I 4_tlSLII ^JjJLs-V! CjI«.Ij_i ^j^st-a (jja (_J_iL*_j La jUStl 

^>l jLir "i . nl (j£. 4_a^LJI jJiIjjLII L) iaSLij ^yiLtJI 3j-^l cr^ 1 S-^ J i nil j-a Ij-Aj i( YA ' Y • * "\ 

(Jj_t^>Lx_-a ^Lljl (J^Lj>. j_a ^j>wjj^| pj J ~ i ii U «.Lo_Lll (j ii Mil (_j-.II (Jjj i^^JI 4_l12_jJI ' ~ 1 1 ~»- " < 1 1 
^-jjLjJ ^LsLie^a Sj-C uoutj -<J j .t-.tl ^_j_3Ll*JIj ^jlaUlj < ij-ljsJL? i Luljj SJjL»-a <J a 

.4_dL*-!! -ijJ^J SjjLJIj 4S>UjlJI 4_l1SiJI cjISj-AJI ajjt. 

Human Genome ^ i nM_i< n ^ j-i^ <j-a 3^ p j ■ I j * <« (_p3Liitjl cdJ j ^Ir <JliLa j^p- j 
M^jJI «j ...a'. ^j-J! ^ dilij i/T * ^ i-jj-Sj S^oIj Y * * 0 ^LJI j-a j^ji^f mi ^ Sciences 
ojui> sQ^cJijf M^jJI LymphoStat-B i_i ..^ a ^^.t j^.jd.1 j-lsLLkJI j^>.\ J iV^ j^. 4_j_a jJL.f 

jLi pi « II £_a .4_^jjjcJLII CjIj1_lL>"^?I j-a tjU,,.j"a 4Ls^_-a ( Jr 3 ^y&J '"J LaJ ^Ir a j ^"j 4-$^ Mill 
L-3l iVi^V ) ^^Y |»L»JI Cm ii Mil JL9 'jl 2 «JI I j-ife CcJe-TuI (j^il ij-i-ojL_u_u ^j_Ll>. j^j.jjb 4^j_ii 

CjI$^ Mill j-a p_cjLj jVI a j 23 (j^J i4_Li_L>JI j_l^L5_»JI L^-al Jiir" i nl j^SLaJLI 4-1^ mi i II CjLLjsJI 

a^^jzla ^Lu)/ Rockville J^jjj Glaxo-SmithKline jj>L^ c,j a .» - j^l^M^ S-a^LajJI 
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(_p3!j_a^! j_a |M jj| 3jl*Jj ^LjjJ! JljSU! i a-JG <_p=j-l 4_o-^Lc CjISLLs Oj jfoj (jy jJ! j j^l s« tl j>s 
CjVjL>J,I 4_)_a-i_>JI oLlLojJI CiL^ u> ( jr 3 jl a"i" < n^l 4 i i ii s ^-LAjjI ^Ir j-^"T (JLl$-Sj 

(_5jJI t VX-95 jLltJI ^-LijV Vertex Pharmaceuticals cjLuIjjlD OJ £jj_ i -3 4£j_AJ 2Aj!l>JI 
j>AJI *Sj->- - Jj-oVI j LSjJ I <GL aLc S-^j-AJI t_o^L^> Boger j m m il «Lalua 
jj_i_LJI -j <- <<ilU VX-95 jl_2_*JI I juk jl j j g . j_l^jJI 4_£j-AJI <GLj - j^j^ 

j^—ilil CjJljlj (jPJ! i ii J o «tl j>a (O^-J-JI (jj-^-J • j^' (jH-^- (jj) '"^ (j^l J '^J f«J ''jXj- 1 

(J^L3 CjJIj La CjLjIjjU <jjj£jj_i3 jLa iLaLc. 4_Iu-u j>a ji^l J^JLiJ 'jX?- 1 

^boJI <_jL^UI ^ j_a ^MjlJ VX-95 jLL*JI ^ ^LlJjjJI 3 >i4 ^5Lii jV 

Jjjj-Ls j£- J 3 '"' 4j}LjJ ( jr ti>j_ll 4^>JL*_a 3j_a (Jjl Sj If lj-ll-9 jj)*v J ' " jl SjlII IjUfc jl Clj jtA| 
CjL>-}tL*JI £j «" i ii" j\-»- ' (_paj-o-U (_ii i nl, I j ujj-4 flJI ^jLSjll uaJl CjLajj-i^l (J-a-C £-La 

(Jj/Jj-lAJ! 4_ijL>J, (^yj^j-l! |_£jJ iLcLiil jl j-^ JaAgo ^If J_aliju L^j^? '.^Lal^ LaLz ^^J! Sjljl i nil 
A^j-lu p j i "I jl « i ii I Ja-j iiu * J in ^jLUlI! i>Jub jl j_a pjijJ! ^If J . a 1 1 I- i i lull 

(J ui 3 j-a (_3j_je-jJI jl-3 i Y * * 0 ^LaJI j_a jjLa j Q JuLa dilj_a Cj^Lj ' " ■ * g 1 i taj (j^il '(j "^"j-rj-^ 

VX-95 jLi^! 

Cjl^j_<i jl ^Jl 1 caJl (JjjS^j-i^ 4^j-<I/ i nl jLxjjjI ^JLlI! j-a Idj^v jl tfj^ j Ju>J !j 

t_uj£L^ - j^La - Jj^ijj-ij Schering Plough jMj ^Joj j mi i»V <>.tl 4^j_<iJI JiLa ^j^-] 
i4^a j_2iLa j_a ^ S^jLi^a j_^Llc ^ic. <_ijL*i!Li iLJU. < jLaj^3 Bristol-Myers Squibb 

i>j_ib j_a (_g| JljJl_j*iJ (_<JI j-a «bl ^-tisl jJI j-aj iVX-950 jl fl_«JI ^1 J " i nl JU£. (Jl >JI 

Ci 'If I iwjj^l j-^J • 'Vjl (Jjj_Lll (j^I^. 4_Lalji,Li ii j i ii CjIjLIjlII 

^ j-M-jlII I jub ,„ L^jf Exubera I j-u j in <Li ^a-uJ.! j-M-jlII ^lg ^1 Pfizer jj^L^ 

lj jjj i *>l jl j_aJjl_^iIL£VI jjIL>J,l i Y * * *\ j»l_»JI j>s i_kj_^aJI J fl (J^-j>- (jlj inVl 

«Gl_*_i-i>3 CjIjijLc. (J uaj jl jj_*3jjj 1 a ^ . j_a^>-l j«-JL*J! ( jr 5 m^^v i u tl (_psjJ, (J i >» A 1 1 ^^LjlII jj<j < u 

(^1 (>Jjiii'^I jij»J Jjju jjb ^-M_»JI I i( v, )(>j_a T LLII (^1 Y * V ^LlJI (J7 I^ 4>sjiLUI ^1 3£.>U 

4_x_uj p A 1 1 C «U_uL>JI (_p3lj_c^?l jj glo jjJ SJjIj-a- It pJL»JI (Jj^>> (^g^^v mil ( JJ _ii>j^a LfcLLsLsLb 
j^- 4 jViLju j^aj j^J j i a I j^ ^l^v mi jl fljtJI IjUb ^Jlir" i njj .^jJ! i u 4 i.nt ^LajjV 

ojL£j . Lujj^-lIL^ ^ Nekter ciiLul jjll jL^u 4_£j^ 4" a a jL^- JM-=^ j-« 3^ 

L7 lg. 4_j£j^a^l SjU^UI diL^jJI ^ *ljjJI j *l jJLlI 4_a^l j_a i. AU ols-f JlS ^J-^" 

(J£l in a Lj_L>iJ i j-QjjJI (^ (^,-uLsJI jl S fcJI I j-ifc J-j2t3 j>a JL^Llil i j-OaLc 3jJ, jl SjJI I 
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(j-o ljufc ^bjj ^yic J^jtU Sonofi-Aventis ^.uji&t LJU. 2L3j^*JLl Aventis 

jAxal ij:>^fj Novo Nordisk LiL^j^j ZZjJuj Eli Lilly (JT L ! J ^MjI Jla - 4 uloj oSyi 
Cos Pharmaceutical c^Lul jjlU a£ jJ* ^VlannKind jLul&La 2£ ^ Jla 3 Jifj L^ia 

I j"'^J^ '(J "j" I ^jy^j-ij) i " 4^ i"i jj_)LL) <l^-il/ aj 2j (jl libJLjw JjLjjV! j<u jj9j 

^1 Jiie "i i ill («-*J (jl (jroJLL^JL I jJSjjjj . ^ Jy £Ljj_ i a I J^?J-1 O^r!^- 1 ^ ' ^ j^" 1 - 1 ' LhF J) 1 "^1 jL2aJI * i 
.^L*J! J^?J-S QJ)jl 'II 4jL*-Lia dlljLjLc |_£Jl*jJ (jlj joJLslJ! s-Lx-ll £J-aJ>- i ii < jl flJtJI ljufc 

^>l jL-ir ~ i nl 3 2 'a\ ji.1 i^L^sJI Y * * 1 ^Lc (jja Jji>jf j j ■* ^ (<u -L-2_a idili ^1 4_aL^I 

CjLl^ JjuoJ j! Cowen <jJa^ ^yClluaJI JL>J.I J-^J^J •(jrr'JJi^' -iLso^M Jj-S Ij-uj i a <l 

O^r^i ^ > ^ lt-'Ij '3jL3eJm ciiLj^jJI £jL>- j^J- 1 CLfc^ ) ,A ^1 Y* \ * ^UJI ^^l*. lj_uj > n^l 

b^lgxllQ cxxS^l uW^\ ^ J)Vx>V\ iV>oi9V\ 

j) j i ii a J-;i£. J 3j_j_l^ CllLSLLa 4jj 3j >l ual^l m a I ^Ir ( _ y ij--a (JL»-3 

o^L>- La^ iL^jjjlj>" <LjjLaaJI S^JLtllj ^Ij-aVI • ^ACt| 

(j iii nj-11^ al! «L>^il t_JaJI p" jjj .4Hj_lj>iJI (_p3lj-a^l (j- 0 iS^-^^ C^^J ' " (l)^ ^^- L ^^ i— fljfuSUI 

6^ C^La^?! i>jub Jjln~i^j ^pajJ^Li Jj-iJI i±U3 4jL^>I 4_JLaIL>-l i h i'~K tLi S-i-ajjjt^JI 4JLuj (jr i£. 

j_La j| j_p^LjJ 4jjjj_JaJI CjLLsLlLs^Ij 4^aj^LII CjL>^M-»JI 4jLLi£.l (jjj-^ 
j^jSi 1 uaj] (Jj a. 1 1 n-a-q V jal Liiajj-a J^AJI (jj 4^jjua (j^*^ 1 ^ U^J"^ '"'"'^ *— ^ Li ^ 5 ' i-dJjLlj 
i la "^y" 4_iJj-3 (j hi nl AJ 23 4J 4_uL-9j CjL>-^Lc ^ i^ajj S^^f^ysjW-i «LjjLj^I CjVLaIL>-l jLxjI 

4_uljjJlj 4— < ilaJI CjL$^ Mill Cx^-ILfcl 

4-jj!jjJ! 4_l_i^jJI CjLxj! !^Ss 4 L^ieJUl 4j_4_l>JI CjI j in"itl dil^-ilu p^j ml 

(JjiLso I > ~<- (j-a Sjl flILi "N 1 1 j ' ^LaJU^?Ll jl 1 j » ^ d)l xfll fljl ^alj-jlj i(Cjl_j-ajjj_>J! j 

^ , ^ > " 4_i_Ll>iJ! ol )\j ]ojuo'^\j diLcj_iJ!j oLa '^>tlj mi ill oLLpJLi <j S \juX\ diULuJ! 
4^jjU Schering Plough jMj ^Jj^i 4^j_i itlj^i oLiajJ! ojufc >4^>l (>aj .4 aJbjJll oljl n*tl j 
jjjjLjj 3 ^jt-.tl j_^LoaJ! 4^<iu ^Laju*^! j i ( _ 7 SLj^_a| diw^ 0 ^ ^ > ^ J-jL2-a Canji Lr ^j\£ 
SSj-ji *LAj^ ( >Gj >JjU j4 JJ aJ!Geigy Ciba - (y*jU> - Lu^a 4ucljjJ! oLuL_a-;lJI Sandoz 
. l jZ±yi} j^j^ jLia YV ^-LajijV! Ijuk 4_ajS c^iL jlj ^MajJI 4_jiL«J! Novartis ^jl^^j 
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di L^j. mi 1 1 (Jj-J^ 4-uliiJ ijjJi-lI! (JL»_a Cj L^j. mi t 1 i£j-& (jA^- <>j}Lc i^JL»J! 

.^JL»J! ^ 5jj Ujj 11 j j"M A» 11 JL^o ^ CliLS'j-iiiJ! 4_*j|jj i4_ijiaJI j^LUI JL==-a 

Genetic Therapy ^jI j_u ^lLiij.>. *l ^ ^) ^UJI ^Js ^jjla^j o-aLij 

zi ^u^JI <ys fijl.wtl (u^l) DNA Jl j>a 4 j Ajkj SJl^j JLiol JjjJa 

(j"^>- JoLutJ j»ljL*-)l jl 2 ' CjV.L». 4->JL*ja 4 t lJLjj»iJI 4j»JLxil (_p3jJu 4-uL!) ^-^jj 1 1 ^ , M -v 
oJlj La «L>JL_^I ^jl 0j£± j-)JL>JIj . 4-a-il i n 1 1 j 4^ «-j i La tl >>-flJI 3l_i->J ^-uL-ul (j-m-a 

.( rrjV )Uj^ 2Lj|jj ^1 

idlljVj jJI {_yz ^IjLjlLI CjIj-iIlsu «J j itttl All ^j_a £-Jj_i^l Ojl^J 4jjLrejJI (jj) mil jJlSjj 

. Lcj; j i"i ji^l I jl ' " ^* -4 iLiLsejVI j^gJaj £_a N ■ A" ... a A -»■*", „ ■ ~ 1 1 . -»■ A 1 1 ^ jub ' a-tll^i (]_>^ 
4_ulljJlj 4_p-M_»JI dM^I JLlJI JLjJ^>o J « t" ' " ^Lv*TL>JLl ^u-ILi 3jjJU>J,I ^jlj-ll ^jf 
£X«j>JI (Jjs. jLp£.VI Ljjii^l tjlj .^_<»I^JLlj All 4j^L^iIS^?I SJLsJI (jr lc Jl«1«j Ll»j^> Ij-al 

I 'I ua-fl jj_^Ja ^1 " i ii «J AlCt lj cUlj^ , „ \\ '"iljjti'tl ^jub (jL^ t^l'i a 4_se uaj a "ill 

t Ljjj^ i j|j Aj , „ i^»j-»- A tl ijjLjfc <J AK Jj i n jj_a (J^-^ Sj_u^ 3 t si i^* ^1^ sQc LoJLs- 1 

i La La >< 1 1^ (Vi ilj All 4jjJLs- CjI^_uJu ^Jl j < a Lo_« ' I J * a 3 'I alt < "VI «L2j>> (j-a Qj)^ j ' " (j-a 

.( Vi J T ) a^La^VI SLpJIj 4 T p 6 ^ a JI cjLL^hJL, 4^LkJI dL^Lu.oJIj 

JljJLjso ^jlSLaVLi ^a_i^>I i4_uj/j_>JsI <j-a j_Ll->J I '"'1 j \ gj [| (JLx-a 4!Ll!L>JI ' - ' lj)J ^~ > " 1 1 ^- =t rH- 1 J 
pj < D^°I Lr^i 1^-^' ^"* >5 ' J? ' 11 UJ- 3 '*-'i Jl - a J J A ^ f^ 0 -ilj-^^Li 4j^>L>JI CjLajjj_>JI (j£.Lij 
cLajJLp^ j^jS 6^^>-jX\ &\j fllaJlj 4_uljjJI CjLajluJJ ^Ir s-Lb J> > All 4^j^j-a 4i£.Ls ^J-^l 
i4 j l-a- Ul Lj La-LJ^Ij 1 j a J i n^LliJI (Jll— a 4jlj1 uJI 4_pljjJI (_p3lj_a^?l (jjaj " d La '"j 1 1 J i(_^L>J! 
^j-a ^2>S>-aiLI i4 ia i nil (Ji-a 4_pe_t^jJI ) ihlaJaJI ^j^" ' ^Jl 4bl i^l t^jUa^ i ntl$ i^>«" , „t I ^pal^a^lj 

j_uLjJI ^1 C SjJLaJI 1 jl Cjj_»j <J j L^-je-coJI 4jjJ^?I tfJLA ^ uQJ (<M-1J • Lj-tic Sj t^>j uJI 

4jui^ i nj <J A j^i \ Sjjj^jj 1 Jjl^ t_iijLjJlj i jlj^^/l CjLaj-Ljj>. (_p3lj_a^L! 4 i 1 1 all i tu» uaJI (_^LsLLa 

p ^ "i al—^lj -^^1 c 3j_a ^ i i/i A"j ^^-l^jJ,! JU£. 3l_jLjLi,l Jjl A" ^1 i^^jj L«-a i4i£.l_3 

c-^1 fljjl (j-a (<^.j-II (jlr ^ j i La 1 1 CjL^JI t all 4_jJLa^vVI ^ AK tl A 4.* t | ^LULjj ^i A .'i," , „t I 

.C^^fibujjVl oik jL-^f 
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obooll OV\>A\j oJdu/U 

ojufc jLi 1 flgcLjLfl 4jsc_Lllj 4_u_LaJI CjVL>J,I ^ySi Cjj^e_iJlj di Lo-u I j Jill oLt-^-TiAjl J j S3 ^1 
(J^L>> (j-a jft^JjJ Sj^ljJLa 3jL)JL». CjLaJLs* ^1 ig-Sj" 1 11 Cjj_x_lI!j CjL-uljjJI 

1 j 1 uaJI j_<^3jJ! 1 " ~>^i (_j-IJ L^Aj" in CjLaJL>JI oJufc jL ij t4jJ-t3 fllLtl 4 j lLsJI CjLaJL_>JI 
(JJ jv! J-i-ILi 4 La pj a 4_j_j_!Lj>JI ' " ' ijj Laj 1 1 aj j 1 (Jj-js-I £3 1 J.S LilLufc jjl j j C . a >J j 

VisjlwVi? £\aj)\ a))\/jwj»l <AjwbJ o«x>- Z\j>\ uV\a ^ J \otv1\ c/tf/ft o>\> - \ 

^jjlajj A j ttaJI Cj^?L>J,! Cjj se Jlj Cj\ i nlj JlJI ^1 «L>-1_x_i 4jjjVI * 1 aaj CiL^ mi (j\ 

SjijL»J! I j ij 1 (^psLAiej! (j^. I j ■ >>j «" 1 ^!j^L>>! cjU!j_i ^Ir J[g l^>JIj 3 > i > >. j j aLS e 

CjL$^ mi (j-a 1 j " 'I j^Lo_tl j-a ~ ■ UQ-L^ ■ 1 j C Ij " I 2«.lj_) 3j^a ^ j " *" ( Jy jJI i4j_j.S^I < n 

4_l>-Ll£> 4^ Mill ^1 CjI^ Mill oJuk (_Li3 j-a d asej ' " 1 1 ^ j) i iij-!I j-^-i jj-S "^U^*- 1 l^J-* - ' 

■ ( 1 1 j " i II ,JjJ>^\ oL^j-iiJI Jj_£ (j-a 4_5=_Ilil Sjj^I Jj-i-aj I j^jbj -^1 j-li^VI 

L^jljljLi ipal flJejl ^IjJLij i^a^/l Mill gJ-La (jj j i gj (j-a JljsJI ^1 (_^JiJ-1 Lo-4 i4 i n^LLa jl « miLi 

jjjjal! Cjjjx_JIj i^jLj/IjjJI ^1 4^>U-«JI <JJ^I tUl^j-iiJ 4^>UI 4^L>JI SJlaVl t ^a j 

i 1_£>*Lij! fl-je-il (j^. I j ua ^jj SJljJljw ^IjJL>-I CjUIjj ^If J[g L^sell L^JjbJj SJljJlj^ j^tSLax 

Oj-jJtuua 4j_j_p»- j * 23 4^ ui »l^ Mil 4^^L«^jlJI Pfizer jj_iLAj <$Sj^~j 4j O-aJLdJ i^jJI (_p3j-»JI 

^Lu iIjl_o. 4_3jjj^a j_Li. S^j-ii ^Vicuron Pharmaceuticals diLuljjJLI ^j^-cSLl^ 

4_uL»j ^1 j^jLxi 4^j_ii (j^-LaLtll JJl£. J uaj Cj\^>* m^ " *a J-aLc- M^La 1 j j'^ (j^JLaLtJI JJl£. 
4_a_j^ cJtJLl JL^J .j«JL*J! ^yi 4_AlHic_a (^laLLa ijr 3 SjJULLa ^JjS ^\ ^jj-oJUl (J^aLc I aJl ^j-G^ljJ 
4-$^ mi SjLijw ^Ss <J a a '^>ll oJub (. i i in . I J Sj j^JiJ ^^ySLjj-al J^Jl [jj— J-i ^ , ^ 4_2_ij_i^aJ! 

^SjJlil (j-a jjl^ iCjLiL^jJVIj CjLjj LaAll 4_^slSLL I o j'jj^* (^JljJlS" (jJjLo£. CjLuljjiJ t jj_j T i^Lia 
(jx. j^jl_fl_i 4^j-<!u (^paj «j i ii La_a itiJI jul 4j£Ljj_>s^I «.l jjJI j «.l j_iJI 3j^l J 4_Lal j^a ^Ir La^Jj_i^sj>- 

Diflucan ^L^iij^ oL^lxflJI jLiiaja Lv4j 'L^jjJ L-*-^ 0 ^jj* S g j-^^ oIjijLc. ^ Ltpl i n 
Zithromax ^^Laj^ibj mJj_m>JI jL.i3.tl j (li!I j^l 4_cl jJLi.1 3 f l j_i 4jLa_^ 3jua e^-TuI MjjJI) 

i>j^j j_iJL>JIj . AajuaJI lLUj JLo£. (j-a j j JUu 4cljIL>.l Bs-Ij-J 4jL«j>. 3jLa jloA_ujj jL£ jJI j 
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jJgjS (j^Laj^pjj jLS*JI CjI JLjLc La! . Y * * Y |»L*JI CjI JLjL*^ ( Jy £Lj^a| J^?J-i (j^o-tLa \ * Y £-a 4jjlJLa 

owx> 0\Aa^ /j^w ,,9 $yjuli owlgxil /X9\asH on^Ur - V 

. 4 i n^LLa 3JljJL>- JJJ^""' ^l (j j i nl t 1 j ' La-^ 4_uljjJI j 2*J1 C)L^ mi (j ii^Luj 

I 4-flJSLa 4-iLlLsoj 4_uj^>o CliLuuljjJ jLaaJI ! Jufe jjiaJtj jl 2 e < al uilSl ^LscLl! Jl*_l3 

oLJjjJI j < ijL^elitl (Jj^I^JL! oJufc (jj-Ij' (J 3 . (jj) 1 nil ^jJI 4J^j>0 iS}^ ol ftjLm J <1 ~ ' " ' J-3 

(_U^!j_a jl 2 » II ^L>j (JL>- j '^j>£> 1 "tl MJ^?-^ '*-^*"j- >3 j)-^>*Ji ^iLo-iJI ^Ir 

«.! jjJI J «.! j_»JI Sjl jl 4 inljjJJ |_£j^>.| Sj—a jLojlI! I JUfc £_<JaJtJ "=> 2jl 1 uJI <_jjLje-jJI 

.(^Jjlj-^Vl ^ ^-j-klJ ^1 ^j" Ly ic SjjIjJI l£L1j 4_2^l3_a J^l 4_i£j > «Vl SjUa^UI CjIj^oJI 

jL2_*lt ^LjcLI! (_^2>j_a j|j <La (JL«J1j>.! ^1 i^^jj j_«^I SJbj-La Sj^La 4_lL«_*-!I ojuk (j,> * " 1 "~j 

Ji^ 5 <_t^ OdJ-^-~\ L>±> " l<3 J'- 3 " cr^ Lu=>j_^l^ ^La-tJI I j_4> jjjiaj ^ ojj o"" 111 oltj 

SjjlSJ! jLi»J! I jut Jl2ai La-s i4 jlr SJbjlaJI i—ijLjcjJ! Sj-la (J^L>- jlJL*JI Ijl^J 4 > n'^LLa di!jLo£. 

ii_lLtjJ Ask—luj ijjlj-*-"^! (j^IJ (Jj^J-tt 4uuajj£ o, ) <LL) LajjJ iSjUJL^J! Cj!jL2jlI! lLUj 4 i n'^lLa ^If 
Sj_jj«_4 4j_j_jj>> O I j.L2j (J_«jlj diL$^ mi i^£. 4j_j_lj»J! «J j * ~ II CjL$^ mi ^3 o"'~ ' 11 U C.cre_u 

i^^Il! (JllLa i ta 9 1^ . p j 1 4 1 1 uLua ^Lijl 5j_u^ ^1 j; miLi ^ILcjj diLxILLa ^_j^Laj Cj^c-lLI 

4 Mi^LUI j-ifc CjLuljjdJ 4^^^!! 4 jin~tl diL?j_<i '(-^Ijj M^jJI ^ . ii '^lHJI M^JU^JlJI jj-a ^j-^l 

^ Bayer jjLjj Onyx Pharmaceutical tijLpljjilj L> ^/\ ^^j-^ 4_^j_«^ii_a c^-? 4_jJL->JI 
Pfizer tuLul jjll j>jL1i 4^ ^ j>jj Nexavar jLl^u^-lj jU tit 1 o j<i 4_lU_c ^ 
(JT k. oj_iia J^Ajj t 4 Min't c^3jJ! ^ ^Licj-^m J^juj .^j-i^f ^ Pharmaceuticals 

< (jtf J-lLlj CjLuIjJlLI (jjiSLlj! tJr Ij$^ mi 4_Cj_c_3c-a a j eu 01 '.^jlla^ 1 aJI Jlj^s £j^ > "^-C ^LUjI 
jj_iLAj 4^j_<Iu a j 23 (j^>> 0 ua j II jL^sJI diljlla^ 1 a ^^L»J 4^>*LijJj Sutdlt O-Dj 1 a jLojlII 

4_tc jVl j 3U ■'iwtl 4_uLL>j intl L>L>JI JlaJ ^ 0 <^>U jl n . n^/i jl 2 «tl ^llul (JajJLj CliLul jjiJ 

4j| ^1 CjI 1 nlj jJI aijj - p fl II ' JU>-Jj 4jl_i jLlLaj J-^J t4_ulla^ 1 gJI ^IjJ^I (jt-^' ^-1_o-<3JlII 

SjU^JlXI CjLj^?jJI «.ljjJI j «.l j_iJI 3jl jl 4JLa! j^a ^Ir jl_fl_ujSLu jl 2 «tl Jj 1^ ^ (j- 0 
^■>UJ edij^ jLLtJI aljLkTuJ 4_ai)ljll JU. ^ 4jf "^1 .(^^1 i^JU 4_l£Lj > o^I 

4-al Jlir~i 1 11L1 r I i^VI 2 J 1 a 1 " ^ (jr^I a ' «S> ' jL2jl!I (Jjj-^j ^ 0 uga-gJ I jl j >JI d)LjUaj_<ji 
jl 1 11 tl (Jj^sO 4j_<^3j^ jl a 1 aS! ' jL2_«JI Jl2a3 jl 1 ftiuiajjii La-« Liiajl ^Ktl (jliq^ ' " ^^l_»J 
CjJH j 1 11J jl A , „Cj \ -j \j\ ^« tl LLa-a-jU3 (^xditl (^U3j Mitl ^jL^ Lilt jj . 4_La 4j«_3jim dil JijLjlII (_^>- 
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ikauuM ^ "c&o&H OV^JaHU Syb\ ii>x)\ wu9 0)\)j &9<p - Y 

Sju^JlX! cjLj^?jJ! !^ 1 i nj^j Ltisj_o j e (j^Li 4_«-i>L>J! 4_ul jjJI j_l^L2_»J! 4_a-i-9 cjJlL 

£LLaS J< mi j La-£ .^LjjVI 4 aK dilj ^ Uj i^^^SLjj—af J^?J-1 jLJ^ 3 0jlj-2_a La Y* * * ^LlII 

^Ljf £j_a-J*-a (j^a '/0 * «Us*Ljf CiK ni cl<_p- i^LtJI 4jj.}Vl c4 Lajfl I tLjuaJ Lj-t-S 4jjjVl t^jLt-Lj-a 

Sjl^jU! 4£Hailj LJLLjIj L.ojj-aj 6-° J^-^-s 'WiJi' <_r^ . ^JLtJI ^ ^LkUl Ijuk 
bJI oy\^ksj 4_^j^j»J! q^i!j_iJ! j) iL^ss 4jj_i^I ^\-*±?X 3'><-^ 3 j-^ ^HW^ii 

CjL^ mi j^JlJ L^a jJLlI! lLUj 4-ijJ^I (jLaiil £ya 4 *"' i^)^*- 4 J-** 1 ^ LoS-i-a ^-»- i^»tl 

q^aLlJL jil j_£]| j 2 ^ k'. Vl j-xxJtU LIA^. J^ju <j! ^1 a_a>L*_»JI 4_J,L*_!I 4jj_iV| 

^j^iiJ! 4-jj.lVl <_r^ -iJJ^jsJ.1 J-££- >rh^' J^A? ^J-Ij^J i( ,Y \jjjJI (jr^ o"- '-*tl 

3-sLjJI J-^'j-tl ^j-^ *IjjJ! ^^l^. t_J_WI SjLjj Jjuca jjf L»£ i4jj.s^I 4 ALa jlj <_ . « mi 

^Ir JiaJ jJI -Sj-aJI (J jLjl - a jj^?-^ ^ l£ j-^ Cj^jJ! ^ flfl .4-aL*JI SjjjiJ! {_ya -ij-^JI 3 ta> 

(j-a JiUj La j-a>j idilj^jjJ! i_3^?T ^1 4_iiiJ! JjjJ! ^ jlj>-! jJ! jj-AJJ J ■--»_' ^L^^l ' j-* Jj-*-« 

4j=_Llj J j flj i " 1 1 4 j mi (tl olxJb 4_a_iS 3jLj ^jUil (j-aj . ^ T '^j ( mi tl 4JL>-^ ^_^aJ5t-a (j-a '/A * — A 
. ^J-AJI jl f (Jj-»-a ^Ljijl ^1 (_gjij"i i ii (jyltl ^ '-^tl 4j1_CjJI J dlLajL^JI 3j <)~i miU ("iljjl^'l 1 
4 j i n's (j-a Jlj^ j ( ii I jLjfcj (diLt-a-TiAll jlimU 4 j i n't ^LltL ^Lj " i a -iLjij^?! I Jl^J 4^5E_LHjj 
n£j^< i nt I (_p3j-a^ 4ja>j) i"i tl (_p3l^_aLi 4_ol»Hil lLUj I ist jjuss>*j ijaLc ^JS[ mi \ j j s\ * « II ■ J **' i a I 
CjI^j Mitl JjI_»£. jLkJijl ^1 i^^jj I jukj <<>J-*c (J-a CjLu-Li-ij.aAJI 3^Lc Jj-AJI 4j ( . 't uaj ^jJI 

4jj_^j_»JI j_ibljiaJI (j^. 4^ol_Ltl (_p3lj_a^l ^jLa (4ja>j^ir j MitL 4_2LLlil (_p3lj_a^l ^1 4_aLu3lj 
jJlS I t j j"M ^ «tl i n j^jj 4_l>s jjj^>J I CjL^cj^LI 4_lIL>iJI i_aljubVl Jlj>.| I uaj 1 J^v mi" 

i(_jLl1$VIj i^-La-i^oJL 4 aijLj [\ dUb j^tSI 1*JI ojub ^-a-S , ^ uaal^l lt^ 4UjLL> Ls-Ljf 

Lj^a jLj-~ i aj (^yltl j_l^L2jlJI ^yJI 4^Lia^Li njLaJ^/l ^If <_Ailtl Sj^cLjjJ,! j iSj^I jJI ilaj ulSj 

^J^"J (jt^I 4^Lie^a i_3ljL4^ *Lej^>^l 

4ji^ i njj) i nt I 4-^j mi 1 1 njLaJ^?l ^If <_JJuJI Sjicl i nlLi 4 SLdll j jSI S-*]| Cj^?Lt-a ^ j 

^Ij^f jl^ ^jJ^f cjIjLI^ ^Jl 4^L^)/L (CYT002-NicQb 

.4 j-aj-jjLa^jJI ^ o ^ I j i4_i ml i n 'vJI^ i^jJI Ja i-ila ^Lajjlj t4 i a mJI (_psl^— al L^-La 4JLaj_a 
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(j^aj . Y * * 0 ^L*JI (Jj! jl jl 2*]| I j_^J 4_£jj_a| £-Jj^L>-l ^Ir (JjjjjjL-u 4_£j-<!u cJ uaa» jJa j 

|»JJ <tjL-a ^1 (j-^ i ii a (j-U La ^jl^pj 3^ <i~ i u a ^ 2 U C I LaJLl OjUfc 4_JL*-3 (jl Oj^i j-)J_>JI 

dlljUj i4_La <Laj}L!l di Lcj_j>J I j!j£jb aj « La t , I I 4 jlr La 4jvL>JI 1 1) Lo-4 " La afl 

(jl (j"Ls*jdJI 4_x^L£L«_) 4g^IL>JU 4^~»- uaJI i2j1_£>JI £_<3jjjj . I Ju>- 4_x-)j_a jLoaJI IjUfc (jj i u (jj)^" i u 
( Jy £Ljj_-a| J^J-i (j_J T J_iJI ' fljCaJj (j^xLJI 3j_X-lU CjL)^?jJI ( Jr 3 (j-L>-JLjJI £_LaJ (_j^sL>JI (jj i ii II (jj? * ' 

jSjlscjXI oLj^?j_!I jjLs- *JL*JI ^ (jU^jJJ .sj-c j! (j-a 4jf L»£ iY* *V ^LnJ! ^ 

(j-a (jl jJLJI j-j^I (j-a La-Aj i LlJL*. 1 q -j j3 vl i^'haVI £j , „ ->p |. M , 1 t * jtlj (j-u^aJI ( jr 3 I . j , ^> 

(jjjJI (j-LLs-j-aU 4_J.L*JI 4 j mill 2jLjj (^l (jrllliLi (^jJ_u-u La_a i(«jJL»JI ^ taljuu jK . u II cS^p- 

.^^J^aliJll ^ (jLs-jlJI (j£. £}La^l (jjJjLt-u-u 
(jAaj CiLal J-jr" i uV ^l i^^l (_3JjjJL) Jlj j"n nl /_ j fl 4Jijl_3 4cj i ujj dij-iilul Sj-ifcLLaJI Lai 

"i? ^jj -SjJ-a ^ 2 u (^LjJLij a " i "Li (j-i^lj" "<tl (j>s 2 ijlti a 1 -jl « i ,_£^>.| L^l Juki J^-flUbJI 

< a 1 JUfe^/ 3.iL*JI (^ jiLx-i^jVl Lg^ajLir" i nj j j*! 2-*JI oj-ifcj . LgJ sUscJlill 4_ul jjJI CjL^j_iiiU ^La 2 <J 

i_dJj 4 j si . oiVI 4_lj>wLIJI j a j j SI 2j»JI ojufc pjkl (j-aj ■ 1 jl^-l (j-a CjJl^j <jr-^' <j^- 4_iilic^a 

i(Jj_o_xJlII dl^Lx^a ( jr 3 ijjjilj (J 1I1 \J 1 LjJL>- ^. J-ir "1 1 11" L^-jtSU 5^ in itl Jj-^H ^Lj-^I 4 q q i^ttl 

jjILsuj . I 4ja>jirj i"itl vjfcLLa^a i_kjAiejj 5^ in ill J-tcL^tjJ 4^jLiLI oLajj^lJI t_4;i^3 (_y^ (_L>-Jo^ 

(^UJ! (jj 1 ntl J-a ibjLilL) Ijl uilul d)l clia^JI (j-a (J-LO-TeTiJI Cj^Lsc-a SjtJj I ^1 JLa-~n nl 

j-LsLitj! dlLalj-ieli^^ ^Lus"^] (_3JjjJI Jl JUlxJ ^^JLc ^jjs-^I 4ila^l (jvSJ . 4_lLl*jseI} 1 jl jll 3jL=clJ 
^^Lc jl (j 1 iiit-JI 1 Laj uujj\ f_ysjJu e.\^eju3*$\ (_Li3 (j^ ^1 nlj La ' \j awLiaJI jl ^ y>l Jiir~i 1 nl jjb 

.(_£j-ajJ! (_^jJjJI jljjjscil 4_uiaj_a Cj^?L>- ^^L*J ^L-al ^JLa-~ 1 nl 4j| (j-L>- (^ ipjjjjj ^ 1 iii'aJI j^cJ(JI 
4j^2j (_p3j-JLl (j-> J i^LjjJI (_Li-3 (j-a (_g^ in 1 1 1 j_o_Lll (j^ajjfc ^al J_a-"i 1 nl SjjhllaJl OjLib (jyic ^>-l (JLLftS'j 
JllC aj eul\ CjjJlS** j_LL a 4jI (j-Ls- (_y^ < " ' 11 J j 3^ (j_4JbjJI (jjj_iej J-i-aj .>» «tl 

.( TO lc-£JjJ (j_j>ajjjJI lj_4 (jJ^J (j^ Luljj 1 (s^Tis (jjjLu (jjj-II (JLiLiVl 

4_ijJljJI ( jr B LuaJL (jjjL»j j<sJL»JI ( Jr 3 4 o 1 ii 1 (j_j T LLJI ( >jL2j La Li!l_ub 

4_ul j_iJI jIjII ^jja (jAjLa ^j^j (j-a (JT l£. i ( _ r JL>JI Lj^ <^> r 

jl^ 1 n (j^ Sj_j_L$ 4 luU i_lLLo-i V L_a^ ij«JL_)lJI (j-a 4 A I" a ^j^Lal ^3 

.(jjljILa dljjC. ^ylc (Jjj^usJI (j-aj-S iLLajv (J^^/l (j^Liil 
(j^jla "I A * jL3 '(jL-3) 3jU»_lll j«_a>U 4_»_iLlJI 4_clj3JI j 2jjLC.Vl 4_aikla ^ Ir jiLbj 

La_a 1 Y * \ * j»L«JI ( jr B 4.1 jJljJI * jjjj (jjjl «j< n ij<sJL»JI jK i a £j_ajsc_a (j_a / ) *\ (JjLu La (_£| t(_^a se ui 
. ( V "^j«JL_slJ! (j-a 4 Al" -»■ a jt^l * a ^£ 431_lj>"J 4 ~ se < jl intVI ^a_i ^Ir SJljJ mi Sj^Laj^ (J^ "* - ' " 
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(j 1 « (J^l in a ( jr 3 joJL*JI f^ya 4 A I " -»■ a JjisLLa ^3 di\ C.\ >A, Ij 4-)JL_sljJI »j) i ii <_*j in 

iCjL£.j)jj_U 4_ul_jjj 4_sl_llL3 : I g^jfel ^IjJLl! <j-aVI j-jJj SjiJji£. i_3jjJisj 

4_pe_i^sJI dll_aJL>JI J CjI <jr^ (LtiW^ J '5 "a\ fl-tll J 4_3j_m (jjLpJ 

(jj-Ll! 4jI ju ^Js i_al_*_^l 4 « i n" (jja j«JL»J! CjL«-» T l a II jJLalj (^^Ic-I <_-r3 jj_ ill (Jio (Jj_s<_a 

j-i^l (jrlj (3>-^ I Jub i tic I uaj (j\z>*l\ i-d_Jj JlLoj i * ^LslJI 1 a « ua (_>u^1j (j-i^ in «ll 
J)j^J! j_ax. Jjuua SaaejuaJI CliVLsJll ^ 4iLji>J! <-<ljjU~,lt 4^e_ujj .( TV ) Y* * 1 ^L\jl ^ /A* 

(j-a SjjIj-jJtl jl Ji_c}U 4 j in j tU j «J j se uaJI ^-LuajVl jjj Laj (Jj<^>- La-« ijcJLtJI s-L^cj! pk« a ^jj 

^^ydjjJ! ^LiLiVI £m . .. ij SjLij 4 _ ;r 3 3j_c!jJ! j_^_aVI a ail 4jj j ^l <jijL_lL2_jJ! j_ i_Ti_«3 

j ua I 3JljJU>- 4_uIjj pi a (J a ~*J 3j_La_« SJljJljs* (Jj-i^sLt-a ^Ljl ^Ir I j"j 1 2 1 '.4_iJl£.VIj 
4_jJLi_lJI i_<3 j)j_La_J I Cju><-i 4_Lj>"Llj^!j 4_u!JlJiJ! 1 j ~ ^ j 9 S^Lij (_p3j_Li . «J A I" ^- a CjLjLu £_ya 1 j 1 

^ ' ^ c (__; jJ! 4x.!jjJ! j 4jjx.^l 4_«ikli ^LlJ! 4j jlc.^/! j-«wJ-o >j>-S3 jLit J^^a . 4 
i_al_L^>f JaL-LL-u^ 4jjjj_l^ 4£.!jjJLi 4_i^>L>J! 4j_^ T pJ! ciiLlilll {J\ ^\ Y* *o ^L»J! ^ Lajj 

(j-a 4 j i nl i n VI 4j>^L>iJI (j-L-aQj LiUjij i4_u_uJI i_3jj_LaU 4^ajLS—aj (J^LiJI i4 ij -a- i>> 4_ul_u 

4 j i nL-uVI 4_L£.ljjJI (Jxj^LsJLI ^jJ-*; ^ diLsjV! J-ji-^ ^ ^LlII 4_iJ ^Ll^tJ i^JlJI *lj-»JI 

4H>sJl£ La (J^li» (j-a 4_tcljjJI 4_L«_nJI Lo^-a 4_illL>J,! L^JK miLj CjIj iiV*itl O-ljlI j 

4_p.LuVI ^ S ^.L-Lg SjLj clot ^1 4j^L»lil JLl^V! j^a ~<Le£\ jZX\ 4-j-o.LtJI t^jljKliV! (j-a 
i_dJj (jiaAJ ^LojI S^Ljj 4-3 j) 1 1 n a j jf Sj^ia 4AjJlj>J! 4jj_l=kJ! oLlLS_jJ! CjJJUvLS . 4 j r I j jJ I 

4_;_c.!jjJ! (Jxj^LsJL! t_>AjLij iLjj-^sJ! Jj-3j SjjJL^ 4 j .nLmVI ^IjlJlI! 4_j_c!jjJ! Jj_i^>L>J,! 

^1 4__L£.!j)jJ! CliLscJlli! (3^J^ (j-LaG ^If 4j_j t lj»JI oLlLS-jJ! -t C L<»£ . ^UStl (J^La 3-LC.LLuaJI 
^1 J-jr" i ill »1 it" i nVI (_^a £/LCjljJ^I ^^^-a-^J ^- =e -^ J '4 1 1 nLLa jl « < nLij 4_l31^ CjL_l«£Li (jlj < u 2 1 
(J^v \ L«_4 ' ^ j C Ijj 1 1 p j j '^^jl <2>^ 4_5oLiJI ( J T j_t^>L>J,l 4 iint (JjLX_a SjLjjj t4-i^ mi-»JI C1iIjLj_lII 
4-Cj i nil LiLIi (_J Lalj Ci;iJ>" ijoJLtJI (jja 4jJlJl1II »j i nj ^j^sJI (Jl cajci i "I Jj j i igJ SJl£.I j 1_3 jjJi 
(^lz. (jjJ^l i^i "i^iVIj (jj j i nl j i nil (Jj-tJ LiiljJj i^l JlJlIIj ^^IjjJI ^LljVI (^ 4-jjlj a~i inVlj 
,3^jG ^ JLjIj^II jlj yimVlj i*lj_iJI tljbljLaV ^KJI ^-LljVLi Liilj (J^lL^IJ 4j^ T pJI (^jLlLSUI 
3j_3c_ill J_^u joJb LiUj-lj i 1_4_jJI (j^>"l-J— >>-l! ^J_a^>J 1 j * a ^LlXI (Jj_t^>j (jLc-tiaj idlljIjUaVI i>JUb 
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tj-uuLlI! <yu si i-^'^VI (j-dL>J,!j cjl_^}Li-^L -v gJllj *l_a__«JI _ys tlr 1 a, > Sill 4_L*J c____>j! jl_j 
J;L-loL>JLI _i_l j_a jL L_$J >j>-2j <_-_. 3jl_*J-1I 4_d_«-U <___} Nuffield Council j-L_3$_ o-"^ 

j_jj_^3 <i_9_-_s ___5 *La__!l _-lf 1 j i i ii t ^ _>Jl_.I i n" i ii 1 j 12 » I j-a-flJJ 3jj_j_a -L_ Luljj 4J_L__U 

4_«_t}La Cj__u__>j i__l_i_-_j_ Cj|j (J_Lj__>L_-a _-lf 4_cljjJL -> 2J » ill 4j^_l>_!I cA jlSlJI t__l__e_il p la » a 
j^lJI (__iL__)^l 3j_)|jJ (<_cj_!l £_j_-uj_L) 4__5_l!l i_dl_ C_--_>jf L«_£ i4_Lal__!l Jj_UI ^jLselJI (jj) 1 "H 

___5 j_a__i _-__!! (J_a___>L>_U _--!_c- j—L_^_l!l £-.3 i Luljj 4-!jl__1I 4jj___^/I ^_t_j___3 (JLst^j (3 1 * 

I -J-Lje-a __JI £_____VI i>> J^J ***'^ ->JL_« JLiij . pJl__JI (_ya 4_ulj "i i nVI <____>_) J "i i nVI 

(j-a (J-> 4__ulj_U JJJ 2lll (jr^j' idlLaelLlI oJL^i 4__aj->-ll 4_l_-jjJIj uaJI j_L_>l_>J,lj (j£>L__il 

i^Li-VI 4l_-j_^ (___!! LgJj-io 5 LaljJLl L \±k J 2 " • ■• ^ iSAj^ &j Luljj 4J_L_»i,l diLscJUll 

CjL^ellXI 4_a*}La £ys Jl£>LiLJ i LljIjj 4J_Ls_il j J C d J* _ Jail CjL^cj_UI (_ys l^M_tiLaJ I j" Ijl 2 a j 
(j-tcjlj-ll (j-a (J£ LgJ 4 j j 1 1 ii CjIj—uG _£l -ij-^-J (--^-J i4_ul jJiJI '"'1 A ,^>l j_qJJ Luljj 4J_L__U 

Geneti- L_ljj 4Jj_m J^LWU ^UJI ^jL^I ^Ij V",»VI f_u 
lia a Ah l 4_jj_LAJI oLj-L2-"JI 5 La^J jj cally Modified (GM) 

4jL_^>U ^j l Al l ^ ta^l l CjL_Li ^IjL^ r "i ,„ Li diljj < \ \\~\ ^L^lII 

SJjljlII 4_j_cljjJI ( J T i_j^>L>J,l ^LljJ (j^s 4jj_lj>JI '"'1 j L21JI jjt^-" ^j! oj-^i j-jjl^JIj . CjIj mi 

(j-a J-2x JJJ-a JUuj 4jI VI 1 3-j-JaJ I CjVL^J.1 «LLa 4_Cj_<-u (J^l (jr L^m ^jL^ LuljJ 

4_LC.IjjJI CliLstllall ^^1^" i nl, I <Jj-J-9 J-* i-dJj i. i j i ntlj '^>J-ul Sjj uaj j^ill JLs»l (j-aj-II 

4 J I 111 J lull J 4 J f La-lj>>VI J «J j Vll A "itl 1 j * a ,d Al~ ^- a ( Jjj| j_c |f J_aJLtJ I jubj l L_LjljJ SJjUtll 

j3j-ujJI (j^S LpljJ SJjLtil 4jjl£.Vlj (Jj^aLaJLl ^L?^ o' ^jLiuljJ^I Q^*.' '-^-'rh 1 tjL ^ J - 4j ^1 i-^"^VI J 
^j) i nt I jl « i nL) 4jjl_fl-a CjL^ellXI OJUb jl « i ii I (_p2L2_je.il _^JL-a If im\_) (J-» i"i < J-al-U (_$jL_t__II 

-illg" 1 11 U _j! ^LiLJI ojj_>-I 4___iIj_i < ~ «j j La I L*£) . L_jIjj 4J_l»J,I j j f d j* jj^tl ^|jj^/| ^ ..A*t 
1 j ' -t" _3J---II ui ^A'jJ 3_I_JLj__X 1 4_ul jJLlI C_l_?___iJ,l «.lj___J _>lj«"mil __lf tjj-^J J-i) ^LLJI 
i~il ij » i^«tl Lai . ( l * ^_jjL__ll j—t-- _^ * -j j La II _A_iJI ^liU i_y& 43l_s ^J-i-II _>-a2 <j-a / 1 * _>-- (J-S-i V 
l_.M___-.VI ^ ( ____5_____3 LuljJ 4Jj___U 4_i__.ljjJI Jj___>L>J,l jL____j| (_;__. 4j_sL______VIj 4_^Ll___JI 

l_a_a 4__i__»J,l (JjJlII L^-al-La-" 1 nl j ^1 1 nil i__IJj ^L-l p_C_e__i _---!! 4 0 tajVI La OjL-LlIIj 
.4_tjLelII CjLlL«_»JI _J^L>" ^^i-E. '^>J ^ CiLq_llU oJUb _J 2 *"' 4_ijjlj__> __JI (_5_sjj 
^jJI «JI ___9 LuljJ 4jj___J.I _j-L_-->l -r al I j_L_____aj ^_-_a j_j__i| ____> Sj—a- ill CjLiVjJI j__i___jl3 

^j_j-"i 1 n" _-__!! 4j_>____>_!I CjI J-jj-11 _-JI 4__)L___>VL iVj_il£>_Ilj (j_____!lj SjjJIj i__ij_i_>_tl l___a j______. j 
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Jj>Ia j-L-Lt-l! 3jLjeJLU CIiLVjJI cAa e JL9j .( iY 'Lu!jj 4_!j_m J-lj^>L>J,I lLUj <_>ijJ L^a-^uaja. 
(WTO) Sjbcll! 4_ala_La JiLa 4k.Li!l 4_l!jjJ| Clil ... mjJLl C^jifc-'u-uLa 4_jjjjJI 3jL*l!l 

£_a SjLlJ-C pi flj| ("i" ^yj e cJ -t e j«3 '. LljIjj dJj_*_U C)Lr IjLai-1 bhjjj uaj jojijj 

4_til_»J! J}! J) ' (jt^ «2j^>JI SjLstliJI)) J CjLa-iLtJj (j^' J-9 f* 2 ^ '^J Jl ^ *jL*-J-JI 4_alai>a 
d j <ai 1 A"VI -i'iI j ql A"VI ojufc jo-Al '^iJT!- >, ^' ClLiIijJI CjLxJLLaj 4_uIjjJI jjl l^JU CjVl_x-a 

Jj-ljaij 4_^LkJ! 3jL*^l!I 4_^L^j! LiiljiSj Agreement on Agriculture (AOA) 4_l^I jjJI 
Agreement on Trade-Related Intellectual Property Rights (TRIPS) 4jjj_^JI 3_£H! 

CjLc.j_a-3E.aj '(jr^JJJ^ jLsoVI (JiLa A" VI ^Ir (JjjJI t _)-iuu ^Le_L>.l (j-^ (^J-^ ^Ir 

. Ljjlj SjLxlU CjLVjJI <___} 4_tLkf di l 2_LaLl!l JjjlII 

1 /Vjj i i^>" CjLjj___> 4_jSLjj^a ^? I SjLxlXI CjLjVjJI Luljj SJjJtXI (Jj-~_>L»J,I Cj^js-Ij jl_ j 
(j- 1 ^! j" '"II s-ljLl «Laj-C.J-a iO-aL_S (jljJjJI oJUfc CjLajSL*. ^j-* t^jLLJIj 4jjjjj_M (Jj i qJI (Jj-S ^1 
jL>oVI (3^1 J Jl-£) J . L&jl mi "mI j LjjIjj SJjljlII 4_ul j_»JI (jL_i^L>J,l jjjj^j jj-a J-s-JL < I j j fl 

Luljj SJjudl Jj_^L_>J,I 3j-c julLus\ J^. \ WSj \ \\i q^aLtJI c& La ^-jjjjVI 

JaljJLl ^IjjVI tfjiA JUo| f LJI ^ c.^j jia LuiaIII ^ VI .(" jiT ' 3jaJ! L>a-*fj 

(j-a J£ Y • • * j ) *\^V (>LaL*jM (>_) La I j " « j J JL9j . ( iV )> j SI j_uj! ^-Ij Lfrjlj j" <nl ^-Lc Lujjjf 

iSJiiU^o LI Ca^k oLcljj I,. liili tjlSl^ iSjJLflJI liUj J>L>" LajIj j~ ...I ^jjjVl jL>oVI 
. Luljj ^JjljlII ( J T u-i3L>J,l (j-a Lcjj ~~" g j rf * " " j~ 1 kI (jt^jjj^' ^L>oVI (Jjj I gj a • ~ ■ • <a a j 

^ ^jSLi j^j (>LLi^jVI j I J_L^ (j^a Llllj "i uiV.L 4-iSLji^a^l 3j_jx_jII CIiLVjJI Jj«-^- U^a 

Ci 1 qJI (jrJJJJ^I jL>oVI JjJ 1 ( H j~''l J_a^v 111 ^ 4_JjjJI SjLatjll 4_«Jiila ^jj Y* *Y aLtll 

^^lll iLuljj SJjudl J_i_^>L>J,l j 4jIlc.^?I diLal Jlir"i 1 al j>ulj^j 4jj_c.^?l SjLso 3jukL»^a ^^LI 

SJjljJ,! (Jj-^jLsJLL JjIjII! c^x-La j3 JjjJI uli ' ^ aLJ! ^ ^jjj^I jL»oVI Lbj_^f 

3 a la-La t^a^v tlu^x (jr^JJJ^I jL>oVI J_t^ I « ^ ^^fl SjLseJlJLl CliLVjJI C^e^o JL£j 

^ ^jSLAJI 4^aJLLa JjjJI eLxL^X Y * * 1 ^LJI I Jufc (j^O J-jlj-i2 j (jin 4j| JlJ ^ 4_J,L»JI SjLselJI 
UJL? g J *^}LS (Jj-^>" SjUxJlil CjLVjJI <J seJ uaj jlj-^ < _ 3 _J} 4_aLiaJ . tf^Lc I Sjj-^jJll 4_j_jJa_2JI 
CjI 1 11 1 u j_a (j-° (J^ '"'J j C JlJ9j 1 1 j j L 1 aJZL>Jt,l {j-^j— u±jl1 I _J 4 « 1 mil (Jj i^>L>J,l (^)-a Vj -»- a 

(jr^. ^ ^ i0j (<^L>JI Ijl^J L^Lpjl (j^. SjSj^VI 2-jc.I jjJIj 4jjI julJIj ^pJI oLlTJI 

^ylc 2 2 fllj U Jj_^ LjjIjj SJjljJLI 2Lj ^^C. (JuiSLII ^ 43l_ml j in (^JJJ^I jL>oVI 
LjjjI (_p3j^l «.Lj3JU-i>l 4_Cj_a^5E-a 1 ^ 1 a Ij (jyi-C-J 'l-J-^L-^' Cjl_cLa^>JI CjJLaJLllj . Ltijlj jut 1 nl 
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i^jLiLa^J! ojuk cj j t i c Ij l 2_JjjJI SjLa^iJ! a Friends of the Earth Europe 

<G| a^li^jj ^jj^ ^ ^jJ^I ^j^ 1 ^' 3_*ialo» ^j^" er^"^ Adrian Bebb 

CjLiiajJ! CiL^ i*ii d ■»■ 1 1 y\ t Luljj ajjUtL! oLso i nt I .Uilj i pjti-^ i ijTjJtj c^aJI (j-a 

5JjLjti! 4jj_c,Vl (j» S A Ja i Lu±^Jtl\ ^^lc <Ua^l se^all jJIj (jJ AjjLl.u-o.LJ! 4_>sjSL>JI 

jA^I i <i i ii ^jij LJLLa-ilj LuLilj ^jLjj-Jlj 1 i ii tj^a (j^a I j * * j 1 mail! Luljj ajjuti! 
,<iSI j^uf ^ Lu'jJ J-u^>L>J,! (j^a Ji! j| jlc! J>x2j Y * * Oj Y ♦ * i t >osl_»J! J}L>. fjij ju9 

(JjJ 3jL>j f\ fljl ^1 Lo_4 ■ $ I j " uxX\ *ljL) 4—aj.cJLU djjj Cj1_oj£[jv j_uG i. i i i uj LlLIjj 

3j_>a i ii o ■•»> jl J A <a i Y * * 0 ^L»J! (Jj-i^jI^sJL! aJJt (JlLa 1 j i C^cjj ^jP-II CliL>-l uJLl CaacI uaj 

S^LjjJI a'jJt J mi" J iLuljJ 4jj_Jtil ( J T Lj-i>Lj>J,l tfj-^J (Jj-J-^ (jr^ ^-jj 1 nil J_«_Lll S^ljjJI 




199 e 133 7 139S 1 &SO ^OOD 20D 1 2D02 200-1 10D4 2O05 

(tV J^jJll JjJLu^l) 
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2*006 iilf !fgii j 5 iiinii a ucii suigLuJI < BnUnJI ubjluifll 

4_cj_«^e-a La *JL*JI ^ LpljJ <t!j-*i,l (J_u^>L>J,L LJL>. 4x.jj3J,! ^y-t^lj^l CliLJ i u a cJlL) 
JJuC jjl Ji-3j . Lu>-23 SJlj^-jII CIiLVjJI jf 4.^1 i a a i * J-iLu La < IjL&Lifc iVo 

^j^s-l ^1 \ ^^ < \ ^LjlII ^ Jjj o^u 5^ 1 jMjj (_L__^>L^>J,! i>juk ^JLu ^IjlLJ! 

SJjljJ.! (_L_^Ue_aJJ L^Ljl JjjJI ( ^ ) JjJl^J! j j^jj . Y* * 0 ^Ltl! ^ SJjj (jj^ ^ r j 

Cj-oj <j^>- <_r^ 'jL£L& i aJl (j* i ii a-w 1 4_cjjj_U iliLa-l i all di Jlaj (_pJlj i Y * * 0 ^LJI LjIjj 
iLi_i_ajJj-£ (j^ 3 (J^ <_r^ W*L)J 2LJ J_«JLl (J-i-_^>L>J,L (JSl jl jLSLib I a]| i n < >■ (J.lL*-j La 4_cljj 



Y • • o j»L*ll J!vLi. Uj[j5 2lI Jjdl J^L^ib A^j-l' (jr^b^ 1 "L>-Lu^4 L^i cJdi ^Jbdl Jjj :( \ ) Jjllj>JI 

(iV ^fj "'J '■^• tl )j l " < ' A i_aJ1 o> • {y> 



(^) £13rtl 


jull 




jJLJ! 






i\ ,A 




• ,r 




WJ 




• ,r 




Vi 








o ,A 


IjlS 


♦ , ^ 




r,r 


^ uaJI 






> ,A 




♦ , ^ 


Lul 1 1 .ii 


1 ,T 





■ 1 Ijj CjjW (jtjJI (J-u-i>L>J,l (j"4> Sjjl i aJl Luljj SJjulII Cj\ a lqJI 4 j f jj ^1 4 j i nitL La| 
(Jj_i^>L>J,l d)La»l i ii a j_l^Li i iLSlcVI d)ljL_i_i^a «LajLoi Luljj 4-IjLjiil SjjJI J^"^ ' £ 9 

ljuk 3-cljj Cj-aj jlsj i( r ) J^L^I ^ OtJ-j^j j-* La^ ( Y* • o ^L»JI ^ c^£.jj ^^IJI LJiljj 4jjuJ,l 

oJUbj ijL£L& ^ji^xLal , 0 ^If J-£>3 ' ii a I J_i£j SjL^elLlI CjL^?jJI ( J T u^>L>J,l /j^a ^J-iJI 

.jj^f (oJLJI Lh'jJ ^-Ij-*-^ lU^^*^^ 1 ^-jjj-l' (jr^b^' ^J-*^ 0 6-° J-^L*^ cA»\ i nil 
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(Jj_t^>l_x-a 4_*-)jL) j^JLjlI! «.Lx-)I (J S C-t£.jj dlLa-l uaX\ c-j a -»- a ( T ) ("it I 

c^£.jj t _ =T nJ I cjL>-1 i JlLi <tijlJLa SjjJIj (jJoaIIj Lj l^JI (_)_a^ Lpljj «Uji*-a 4 j < nL-ul 

j CjJlL j-JLa . Y * * o pl_«JI (J^L>> Luljj 4JjljlII j j e (Jj-^jLsJLI (j-a I gj^l jiLaj 

(jr t^!jVl diL>-Liji-a £j_«^3e--a (j-a /*\ * ^tsJLse_I I LjIjj SJjutll Ljj-t^sJ! (Jj-jOJ 4_cjjj-U 

JlJLs i t ^k2J! 4_!L>. ^ Laf . Y * * 1 pLtJ! ^ LJiljj Jjudl La uall jj-a <l^Lljl *J La ^ylc 

YA ojljJLa La Y * * 0 |»Ls<J! LjIjj (JjudJ (jJaJLlI ' C^£.jj (jr iis!j^l CjLvLii-a 4 u-oJ O-il) 

ijr <^>!j^! ciiL>-l i ii a ciW i"i L«_Lu ijoJL»J! (j^2 tl ' 4-cjjjJJ ( jr iis!j^! Ji > « ^j- 0 4-5 m (jr^ 

L4J <lc.jjjj,l C)L>-1 i ii oil ^Kll £j_*J»J,l <j-a / ) 1 i>j!jL^a La LuljJ 4-JjL*i,l SjjJL 4_CjjjJ,! 
^IjjVL 4-Cjjj_U ( jr iis!j^?l C)L>-I i ii a ^j_o_3E-a La I iLuljj (JjLtJJ j j C J (JjLstl! I j J C j * ' joJL»J! 
ojufc CjJlL) cJia- i/Y * Ci K mi jJLa i4_*_a_jj5c-a La uaJ) <Jj-3j ^j^flJI J 2jjJ! ( j- a Lu'jj 3Jj_«JLl 




VI LLd*JI JMi- («JUJI LjljijdJLLidl J^bKlbC^jj^LII CjU-LuAI £>**«^ :(Y) JSL.2JI 

(tVj^llijJu^tl) 
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TO 




1996 1997 1998 1999 2000 2001 2002 2D03 20O4 2005 



jLajJI J!vLi. ^Ull tjh UjIj5 SJajdl Ju^LuVl J.j_iob>4! <jru SlljLuJI UjIj^ SJajdl Cil h i^itl :(r) JSLjJI 

o , Yo ojljJLa La Luljj 4Jjl»I! Jj_^Uc_«iJ 4_dL»J! 4_tKJ! 3j) '"N cJlL 
^ ..i^JI j 2 A I" A. 1 1 i-A ju2 111 5 aKj jj jl « ,„f LiLIi ^ Lvi i Y * • o ^LtJI ^ (JT £j j> _-a? 

^?jjISU! j 3j jJ! j ^t^- flJI j La '^>H (Jj-3 (JtH- £5 ^ > '^ ^ J a^lj-lll (jj? 1 S-o-lS CjjJL3 Jl£j , a £ , U 1 1 
4JLo_l£ La i ) W~\ ^L*JI (jj) 1 "N «JlA j: JlJ juLa id-LA^LM Cj! J i i n J ut C SjJ, Luljj d_Jj_*_U 

Y * * *\ |»LlJI (J}L>. (jj? 1 "j-^-I d ^ tl JUj3 (j I ^JSjlI! (j-aj i (jr SLjj^a! J^?J-i OJ-^ 1 ) Y 

(Jj_<-i>L>J,L 4_C jjjJJ (^yjialjV! ClL>-l i ii a (_Lvj!c_ja La| . ^^jj^a] J^?J-1 OJ-^ ^ ' ^ Lr^ (jr^^* 1 -" 
(j^a d_c j_a_3c_a Cj I JlJ (j 12 " ijL£L& (jj_iLa 1 * * (j-a J-J^l CjJlL jJaJb i^sJLstJI Luljj 3J Juti! 

diLtlS 111 O^LsE-a ^ jl <i"i ~ <.<VL 4jjLje_I]I jf 5 j^h,^tl si cii! j> 4_Lc|jjJ| JjjJ! 

-sLjj^M I JLA ^ a "i mJ ^j! ^JbjJlU £jj9J ij^JLlJ! (Jj^>^j d_j^al_Ll! (JjjJ! ( J T j_i^>L>J,! oJUfc ^jj-Cjj-l 
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S<vJigJLUJI ^LDJLXdJI uLuLolol a006 juuiuj -jjolft^jjlniri'mll 

^ b^\)/)\ cMjaail) slbukl ^Vx>V\ AnoSVl 

OMu\>d» dx)o\><»9 wj> (jkVi? ^Ijj f - \ 

4 jSLjj aVl 3j " 1 1 CjLjV_oJI ^ «.|jjJI 2jl.il £-alj J jl £ 

j i ,<tl j3¥l (USAID) ^Ijl^L^I! ^a^j (USDA) 

(J-Lj-^Lx-a ^Liljl (_yic- J-aj_*-) i4-)j-j_>JI dtl j * S-HJ 1 ' i ta '"j a ^^Lc m£jL>o (jr^-ljj AUaJ »1 in \\ 

y> Jl^t ~i i n" i£j-^>- 1 <— i j-j-^-J iCjLj! j j -a- 1 1 i_3^Lc ^ JLa- "i i aJ iSj-^- 1 <— 1 J-f-^-J l '*- £ -L)j-^ ^ Jlir "i < aJ 

^j-Lj ^jPi! i— ij_j_>J! cA Cj ^ ae a 3 . ^Ljj^M 4_lL«_C 3 J— c-Ti— t-t I . U ilj i>«tlj 1 g_>.Lljj 
^jjj (jH-II i-Jj-ijsJ! ^Lj-jJ ^iia-sej O-p- n_3^LcL^ Lg-La ^JLLi La^. i a b scj t_gj mi 1 1 1 • j" i a^l 1 
4-^a^i i n (j_a Jpa gelUj t4^ajlir" mU 3j ^ tl 4-a^i i » j^-a Jl^LllI 4— iJa 1 1> a It ^j, uu tl .'Nj' luM 1 
jl Sjl uaJI .iljJJ (j-a LfcjJj*. (j_a JL^I "i 1 1 CjL?c_IiII ojufc ^Ir CjIjI—lIS-'^! «.!j-j>-Ij ' I j"'^ * "' * a 

b^\s)\ a^yi 0^is]\ o» >xi? dx9 jqw <^Iaw»\ - V 

(jU "U (^LslJI t_gjl_a- "tl i nt I j— c-a-Tu 4_j_j_i_>JI CjL_lL2_jJLi ^ alx-lll (jlj i a VI (j- 0 »j j i 

3jLc j j i aJ (jj) 1 I j-* / - A fl . CjljLail 3j_)L*JI 4_iIL*-tl CjL^ in tl 3jl j i aJ 4 -j r I jjJ I dtl C 1 La-aJLl 

(jr Lai^ ^Ir 4 j r I j jJ I diLcLLa^JLi 4_2i*JLll 4jj_lj>JI CjLuJLjJI 4_ua_ua^jcJLa 4_iiLc diL^j-ii 

4-^ lu Cj-aLa . L^jL^cJUxij (_^Lj>JI (^LtJI (jj? '"^ ^ c < 3 " * < j * "^J^' jJ-M diLS> uJI 

Jjj_l ^jj-aj-A J-Aj ^j-Lll" i njjLaj intl ^LHj| (^jLujJI l^j>.Laeji ' 4-aj^.JLa MonScffltO jlbl i a ^o-a 

Calgene t>^>JL< 4^j_,i d j r„ \ 4jIjijLc Sj_l3jJI ^LjVlj 4 j miUI j jLSjVI j^aj 2Lcj_<ji ^a 

jl_aJ g uaj (j^. (Jjj i nl, I (j^JI Jj^»«" (^j^la FlaVOf Saver SjjJLLjJI ' aJuua Ojse-IjI (jPJI 
JLsljj *tl (J^L>. 4^>-jLl3 ^ 2 l3 ' flja^JI IjUfe jLaJi (J>^>- Los ■ 1 j A t->3 juu L^jlj-liblj SjjJLLlII 
Ci-t-LLa I Lbjj-al jJbl i a tj^a 4^ in O-Uj JL^J . ^^^L^la ( " I Ij ~ At ■ j 1 1 j " , „ 1 1 ^tj L^Jj_i^>j 

^L»JI jjjLujjj-a 4^ mi O-aL^ J-9j - ^ >^jl LaJI 3jjJ_LlII (jjj i n"j 4AjjLlt ^£j-£ <^j~uu (j^->JL^ 

• jsJLtJI ^ Lj.uaJI Jj^ cjI^j-A l5>^ 6-° j-.^ cP^I (Asgrow) jj^t^aT *! j^Ij ^ ^^V 
Holden's Founda- jju ,,< t yiujijjL3 jjjJjjb 4^j_ii I uaj! jajL^ojj^a cat-a La^ 
jj j i n (jjfujjujLa 4^j_»i i~>j j" uil jlSj . L7 S[j^af j^jji ^ ' ^ JjL-S-a tion Seeds 

SjjJL) Cx£.jj (jPJI ( _ 7 _ti5ljVI ( j- a J^TO (j-a J-A^l (jl Oj-^i J-Jj-^JIj iSjjJI jjj__J Lfe^Jj U"^ 

^j-ii 1 j'jjt^- jjJ^-j-j crjj jJa CxjLS ^LaJI tiiJi 4_£Ljj_j:VI Sju^jUI ciiLj^jJI 
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jjJLsuj . Dekalb i_JL£j.l 4-^_ilu ^y> '/.i ' I ■>> <| iii.ICLa.lli3 jJLll i u <j^a Lai • jJj' a (j i~i t JUjla 

(j! LJL>. jl^o liiljijj . pJLJ! f^Si jjJlAI 2L*iiM ciiL^j-^! <j-a <>jui> <_JL£jj 

.( T J r ) ^j^JJ LaL^ L£La 

p^_)jj_ie_j3 £_-U Qj_a£L^J L jj (j^£LLaJ pJL*J! (^,.3 p^-CjIj-ll <j-a CllLLja 

1 j e jj ' ^jJI jj Jilt I j J cajfl I j , ,. A i £jlj.-U I j * ' (jP-II (J-Lj-is L>J, ! OjL? La^ h_ij_lj>J! 

^Lljl (jjs (jLLaLtll (j»^c jljJLt oi-^ 1 J-^?*-" j <^> t tl (jjs Lai .^oLSJ! ^.cljjJI ^jjjji,! 
4_J,L»J! jjjuJ! ciiLS'j-.i/ ^yJL^. LtK I^LaJLc! jLaJLcMJ j jj La • iLuljj 4Jj_*JU J-i_j^>L>J,! 

5s:Ij_i oL>Ji 4-^3.1^1 ^j-^j-J! ( _,U»j iJi-ibL JjLL^ jjj-jJ! *lj_AJ 

£-JjJL>*! CjL!j.j 4J cJ^ui La£ iLuljj JJlCj Ji^ i_)j_i->J! (jj)j.ie_a ^.a j._u£UL3 .4jj^LaJ! 

^Ir Sja_2J! jjjjJ! ol^j.jiiJ (jjSl j i .I ii_dJjJ i Lj-I <L£Lla 4_iL*j>. "Lj-lLc. o LSj i» 1 

(JJ lc 4jU li J I 1 ^"i i a j (^yJ! i^^Jj La_a i^-lL*.!! jjJLjJI 3^-" (jt-^ ^JJ 1 -^ £di>* <jj-^ L-^Jj i ii 
J ff " imU ^ (i>J 4_dL»J! jjjjJ! ClLSj-ui JLj>u liOjJ i( iA )^_jJlL*JI SLtljjJI p LaJ a 

(JJ ^3 LiLIjJj tLjJLjS (j-a ^ljJL>.| Lj-I (_Ly i ntlj 4jstmX! 3jjJj>J! i_i j_L^eJJ 4JLa,I^e-a L^ jjjj 

(j| Ljuk j-JJL^J! (j_aj.(_J3^j>JI (j-a 1 ^ r I j-l I <_»_i_iJlJ JLg-^>* (Jj-iJj 4JL«,^.I ^1 ^ « i n" 

^^^.LsJ! ^If Sj-aJLtl! iJLa^?l Sj J i ^ a 1 1 Jjj-ijjJI CjL_ijJjI ^ 1 r dllS'j—ifuJ! (_L^3 (2)-a j_ j^j.JiJI ljufe 

J_ii> !jU>- p^-a ^Laj i La >. (JSLliJj pJLtll (_^^j_>J! (^^J- 1 l^ 1 -^' 

.("^LAJ! 4_uLiJ! 

Biopiracy W^\bi^ / ^\)c5 / »\»)'^9b^W ^\/3>\ 0\<\/)lk>Oitt) - Y 

!^ya 4_L4JjL^^?l dil i n i ajJtl ^j- 0 'j-rH^ o' J - >tJ 3^ J 1 " ^ LrA? .S^JL^JLa ^j^jjs^ jlj^a-i ^jjLtilj 

4_LC.!jjJ!j 4_u!j_iJ!j 4_u!jjJ! ^Ji^ljsJ! Cl\ c\ LuaJI CjL^ i"i pt^« CliL^tjl JUbLt-aj CjLt_aL>> 

(<sJL(J! ^ 4_3j_«-£>jll 3jujlj>J! ^ '/Yo ^ '"'b* ^ 5^jL«JI j 4^M_«_»J! 

p La » a Ir Laj mil ^ a ~ ' u a J^l 1 1 a ^5 CjL^ uJl i>JUb tjLs Lit! jj iCjLSLii!! £_ya <1 i/<l>* 

j ^ uaJL I (J a <"i" ■ I j 0 ■ "L ^!^JL>-! CjLI^_i Jj * i aj (jjjj-Ls (2)^. oLLtll! j^)-* p-IL»J! ^j^j-ic-a 

LiLIij i^L>> >lj 0 $ Lj_aJ sej LaoJ pJLtJ! (^)-a <J A I" a Jjt-»t * a ^j.^ oLLljsJIj diLLtll! Jj-a 
(^l^m! (j-^J • LjloeixaJt di! JjIx. (j-LaQlj i4_til_»J! j-taLoaJ! i a ^£ LjlLLa-lA tjLa-ctaJ 
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1 o ^ j >l uaJtl lLUj L^la CjIl^I (j^jJI (j k»l III >— ij) « mi i_lL!i L«_) 1 L$J (jJj^VI mi a 

i_dJbJ 1 j al t ^- ~ , „l jjc cjL^j mi II i_dil! S (fejj ^j-ljuj ^jsi (jlsLm llUj <_ ij « A ^1 r <_uj_jj 

sLftjJLaJI 4_LC.|jjJ| CjL»_4I1j>J,I (— ijt Mill (jl LiiejjLj i—ajj-tll <j-a 4jI £>j-£i j-jJu»JI j j >l taJtl 
1 0 *s i4_ul_ijJI j 'I i-^t I 1 -j jia Laj ld j *J JaJl 1 /Vj si a jjjti" .jj jj iss* 11 j j <- Ci <i aL-u Jl.9 OjL£ 
(j 1 « Mill CjljJllI (j- 0 ^_3~J" ^i?T!- >, ^' j '1 uaJLl lLUj 0^e_i_j^l m^ 3 - i*ljjJlj s-lj-iJI 1 j" a J^jeJli "I 
oL5j mi II Lkj^Lj ^ylJI 4_uljjJI jjl <^>U ^IjlJt "i miI ^ylc (Jilaf JlJLs LlUjJj .i_Ja_*_iijl LlLtJ 

Jj)« Mill (2)-a 

4_u-i5j 2JI jl 2 'j j >J1 4 ' 1 2 1 1 1 j 1 £-Jj_!Lj>.I CjUIjj p i uL) 4jo_j_j»J| j si uaJLl oJufc Jj * 1 "~J 

4JIL0VI (j-aj • ^° 7, 1 « mi II CjljJlllj 43^ toll <iLfl> 1 11 CjL)JL*jJI oJUfc j^fuu f^jjui^j i4_p*jJj_uJI 

Eli (^yLJ mjMjI 4^M_«_»JI t^iLuljjJI 4^j_iiJ ^IjJi^-l 3*Ijj J^ . »" 4_jj_lj>JI 4_L^jJjJI ojui> L7 l£. 

Periwinkle JSLijj-jj-JI oLij ^^lc Lilly 

( 2 JJl iJI JiALi jLUI I jubj . JULVl j_L£. cjLjlla j-xJI ^->Ll ^ SJU^JI Vincristine cyCu^ j£2j& 

j^jG («J 4J Oj o""i miU (j^lJ ^J-^" o' L/ 0 ' (jt^ ^ * ' 1 U mi 1 1 (jylc 4MjLL I^LijI jJj 

CjUIjJ Jj ae 1 11" j<U MpJI (JjJ-JI Lh^J .4JjjjJI OJL^J ^^?l ( ^IajiJ (_^jLa jl (jiaJj-tJ 

4-< uafl j-^J^i / — aIl£Ll Lub (JL>J,I (jj uaJj < JU^JI 4j^j_>JIj 4_Ljj_>JI 1-AJjl j-a jj^a j_i!i£LI d)L£.ljJL>"l 

oL^yi ^ cjLiI jJLi-^l o^p-l j-3 i-uSLa jJL^f .Turmeric *£j£J\ jl^- a-" 

^ ^j^JI A I JL-ir" 1 .1^? mijmiU 4_»^aL>J j-iLlJI 0 JaJl ^IjJLi-l 3*lj_i 4_i£[ji^aVI SjLstHJLl 

4^3jj_«-a 3jujl»JI 3j ,Utl CjljaXI jL *I*JI jjs ttlibl glJVI j ^jj^JI aLxlJI t^iL^Mc 

LllLlik 4 Ac i_3jLtlil (jy jJ> Mill ( .Utl j_^>l_Lc JLvl j^j^UI J^v miJJ .^jLoj^l j«-|JL9 JlLo JlI^JI ^jK i u 

^Ij-of j»VT (j-a jj3j jjkj i4_U_c J Lsjuj Cyclooxgeanase2 j jm ae mi<j?j-Kj1_ ^ (<u>j)?l 

(J^l «" 1 11I — ' * jH (jiS 1 11 p ^ ^j- 4 - 1 — OiH'*^-^ (3^*-* * ^IjJli^VI 3«.Ijj JjLflJj . ^j—uLa^jJI 

tfjub £jjJL>*^?! 3«.Ij_lI j ualll 3ji > * jll «Loj£Lj>J! L«_4 « m.II p j ilo ^1^>- ^j^LII 

lIUj £yj jlj^ Jj ,^^11 ^ CiJ*J>o tL4J>- i4_iSL^aVl SjU^lXI diL^jJI ^ 4_ujjLaJI p^L>J,l 

3-j-JaJ I diLajixil lLUj tjl (j-Ljj 5JLalj CjLjLjj^? 1 g a >J_Sj Jlaj S«.Ij_jJI lLUj *L»-ILi p^L>J,l 

JLaj ' * j II JlLo 3jJLx_a (^^Li-a 4_uljjJI Cj1_Li_>JI ^ lr ^jjjpJI 4_Lj-:3j-SJ I j LgaJlaj 

. C oV )| j t ,Jj 4_ujl>iJI l£Ljj-a|j 1 j 2 b I CjLjLlIJI ^ Ir CjLiJUu J a mi" 3jLiJL£. 4JlLa| LlJLuli Jj 
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i_£J-U 4_pJI 4_l1lj>iJ! -ijlj-U '1 flJu i "I tjl tfuJ 4 nl^t jl 4_lLl>s j-tc. bjjL> *— "'^ oliJb 

jlo^I 3j_u-ij2J! ^Lij^l diVU_isJj i^V! jj^^ ^° b- 5 ^ ^J^=-^' L^L^To^ jL i a -^\ 

CjLj! j_i_>JIj t4 i i ii ->J,I pi * l^JI CjI j <_j_j_i_>JI £-J 3-I Ij i all j j^LSjJI (jjo -SjJLx-a .SJLC J-J-'J 

^Ij-li^l CjUIj.) «.L»JI 4_«^vl_iJI CjL^ gJI j-jl i ii -»> ^jl j_jJLj»JIj . LljIjj 3Jj_m 4_Llj5c_^J! 

i 4 _ 7 S[j^a| J^J-i (jj-Aji Y * Y ji-L4-i 4_j.cljj CjL£jL«_i£ j! 4_j_lLs CjLjLu (_^sjj^j_jcj 4l-a- i nU 

q^lLo Yo £o _i 4_u!jjJ! jj^l s«tl \ ^aitj ^j^iJ! «.LiJI /j^. 4_«j>*LiJI j.51 > n-%JI c^ili £j^>- 

l£j ua-»J I ^JjJaHl! 4_ilL*JI 4 i ii i aJJll Ci 'If I i flj J;l j i gJI (j^J ciLIj (j n^f ^Ir j i^^^SLjj-al J^?J-S 

jL L^i! ^jjl^j Rural Advancement Foundation International (RAFT) Ijl& ^ Sjj^jI! 

Ojl jJLa _)J) « l"l tlj 

.( 0i )4_ul jjJI jj^LaxJ! (JL?=-« l^jljl <i"i"ii ill (JjLLo (J7 £Lj^a! J^J-S 03r^° ^ ' ^ 41aj^ 

1 *j la » ' <_K>lj a^/l CiL_i uil 4_ljIjjJI p la * 1 1 J i2j1_Ll->JI (J-lLso (jl 

(^ic 4J£UII LbjLk^V j^il L-aLjiT^I j 4^jLlll j 4_Jal j_JJ Lua jJa 

oJufc 4_jj_i_>iJ I di\ jJL2 ill ol_2_i_LLaj (J_»_x_i 1^4 i4-al_»JI <J uaJI 

j<ukl ^j- 0 4jl_3 LiLIjJ i4-ij « La j ^ea_I I afc_1 1 (Jj-S JLiJLjlII jL<!u_jj^?I 4_»-j^ 1 nj <Uj-j-2 a diVLsJLl 

4_lIjJlII <J j> tail ^t^iitlj CjLa_jSL>JI jjj J j « flj <=t j se i^aJI d)^?L>J,l oJuk (J^jlII diLjjjj-iis 

^^^Jjsm (jljN) "1 ( 11 U ^ I e 4_uljjJI ol '^>j se-flJI «.Ij_j>*^? ^ l"i U Cjl_a i-aljJLIj ,j S II J-ii>J ^j,^ 

J^LHil i~il i^«j -»- Atl eilij «.Ij-j>"Li aj 2j (jPJ! CliL^jstil 4^ajJUI CjIju^ uoJIj ^j-LiljJjJI (j 1 11J i^^LaJIj 
Juclj^ i"j 1 LgJ SJl_l>JI SjIj^?Ij CjLi^j) ~a- nil oJufe Sjij^sJI (j^ujLi-a Jjj jiaj (j-a 

. L^H-" 3Ja^L>Jll J jlj^^Li 4_«-£>L>JI 4_uljjJI 

^£ j^U'tl ( j ja 4^j_ijj JSl j j b 4_LC.IjjJI Cj^?L^J,I 4-J^ljsJI CjLlLLUJI ^Ijlir "1 1 nl Loll Lai 

(Jj-Sj 4 iil~ •W-^a diLjja_i^> ^- =t rP J i4_uljjJI CjLcI Ll^IIj <Jj scxall d)VL>J,l Lj^al J-ir" 1 nl 

4JjjlJU (JjU^jUe-aU p jlj S3 ^J^-J 1 11 < ^3^°l *— 3^LL>-I :cAjyi tall i>Jub pjklj . LjJ 4_utL>J,l >— ij) « ("ill 

3jlj^/l (jyJI 4_aL^I '3j-u£ tjljii l-^J 4<il«"iU <La^L_uJI q m nl JjJjso i_il_ic.j 'Uj-w p^^iejj '^tAbj 

3 a. 1 alllj 4j-aLlJI pJLtJI JjJ (JjS (j-a LuljJ 4Jju«J,l (Jj_^>L>J,l Jj-jS f^jSi SibJLjsJI dllj^Iaallj 

(^l tjljiJIj (j-L£.j!ji,l jIjlc! ipJL»JI ^ Luljj 4Jjl»J,I Jjj-^LsJLl i>jub 4^.ljj jSpil ^ 4jLa 

JJ.S 4_JjjJI Ol ^t^'tl j 4_iL>J,| dlLaj^tiJ tjj^J ^jl (j^a ^jjl Jl! . N > all 1 * 1 j" C Ijj Llljl uu i 11 

JlJ-~i 1 n" ^^1 dlLcljb^U 4_lL^£. i"il Aj iti" j^t^«"j i^| JlJ^Ij jl£jbVI £j -a- i"i"lt ("ll 1 nl j 1 nil ^^>J 
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iLj-La j^l«j»J! SjLal (jLaxtal d j~»- c^llj 4_iclj^JI >"il jirt"itl Cj^?Le-a ^xa^ej U 3jjjj»JI CjLuSjII Cj^?Le-a 

iJUJLl IjKfc ^ 4_u2i]| dlljl^LlVI £jjtjial £|p=>-l ClLljJ (jrUill (_£jL?e1II (1}}IjjJI SJIjmJI (j^JJJ 

.SjjJujJI oLaLiuj^?! jLiuil £_Loj ^Ij^r'n al oU!j_i ^juk ^jjSj (^^c 

4j9^Lc_*JI 4_tiL*JI 4-i_jj_>iJI 4-iJuiIt]| dil i ii < "j-llj mi II f_jua-a (JL». ^j,^ 4jl_i 4j_j_uJI jJl^cjj 

(_p3!j_aV!j CjLjLlII! CjLLljn. o ->■■ ^Ir I j " -»■ 1 < t 4jJj_aJI 4_j£1HI 3_2 2 3- Jj as i aJ LaJL3 
jl (_p3lj_>s^! ^^Lc 4_iiiil!l ' - ' ^JJ LaJ 1 1 4_l!L*-3 (j-o JLa- j < u i_dJj ^jLa i LfcJU Ju>o Jiic in j tl 
S3 ^lliSJ <J j «j lLsJI Cjlj^iiJ! y>l jLir" < nl (j-a Jl^cU 4^c_uj I j^-N C j! Lj^£ ' aJuSUI 
lLUjj 4J3^Lc 1 gJ i"il -»- 3 j| i">l j ' (_£l ^1 jL-jr" i nLi ^j-Jj-^^U ^1 o i n II j*^^- 1 1 i H | Sj£Lj_i-a 
j jl * i nl ^Lajjlj -d^i ititl i~il i^»j-»- Atl d A 1<T c^l A"jl ^Jj Lvo i Lt^j^laj j I CjL-ljsJI 

^j^. ^Ltia_3 ■ A tl 4_l£L1IIj ^ljJL>-^?l oL>o 4_lj>-j) " i n U j»j_»-ujJ! ^-Ljjjjl 4_x_j-jj 4jjjVIj 

(2>£. pja- i~ i H (j^l 4_i-9}L>*^lj 4 j r LaJLa-VI j 3j >l ■ ^> ~ aiVI j 4_pe_i*aJI <_ulj^>JI dll * e 1 uaJ,l 
. cLSjjJI oJUfc 1 j" se • t (JLc^a V (jH^lj '(jj) 1 ^ i^»"^V 4j^ in j 1 1 SLpJI uaS»] 

i3jj_i_a Ciinjt *Lia BL^jJlil oj^i iJLH^" ^L^oIL-a^L! 4_i_< JU l!L Laf 

' SjjJaJI Cxjp^ (j^a 4_i^^L>-^l pj^tl I j^jscjs j i ii 4_JL>JI 4JL>-jJll ^ in j tl ^Ir ^ 2 j j Laj 
CjJljvj tLt;p»- o ' " -i'j-^l ^Lj-j^ O^- 4 — ^ i^ILLA (j iijt il j se uaJI j 4 j oUtl 
p j-^t 4 1 1 ii CjLj/IjjJ £jJa_itJ ^ dil^Lc^l tfJUb Jj-aj i LajL^i ^j-lir i a i" mil jlj^VI «J Al" V a 

4_LtLa jj^a^/ LtjJaLj^ ^1 i a i~ i aVI i_ijL>o ^^-a ^J-Lll I JUk [jj5U L^-La (j^lse ill 3->^J 1 j I 

4 ilr 

.( 00 )4_^LiJI j^Vl (> jJ&\ 
4_lL^c i.'i i n jt ^1 1 n i" i n^? I ^L>^ 4 1 1 ii t tjL^ i t jl_j T L>JI ^If (-jjL^cjJI ^j-a j La ^ Ir uLtaJI )j 
(JLuisiLtjjl 4_lU_c (J^ SljJll (jr Laj(Ji ) a£ .j in jtl ^ Ir 1 gJLt-j-Laj ^1 4 j i a itLi 4-1 '1 
Lkj_i£.j ^^yltj^ J^L^j (jr^ *^ J J tj^tSVI ^If CllLiJaJi^J j uu C ^1 na-i^ 4_C j^_3c_a La oLiaJ_j_iiI 
. JLvl j (j-L-cv ^Ir (Jjj^s^ell LjjLjaJj-U ^j_uil (J-sVl ^Ir 3lj_al (j^Jjl ^Ij^jr'nnl <j-a JU ^? 4_jLa 
3jj-jsc_a ■ j ^ ^LtLj - 1 j ■ laj 1 jo Ir 4_«_lLu j-lc 4_lL«_»JI tfjuk ^jLi Ijlj^jJ / j ^ *" CliLajl « U oJJtj 

. uu tl ^Ir 1 ^iiLj < -r <j: ?iJ (j^^Ls-^l JlxjJI (j-a 

JjjJI dJJj diLa_j£L>J jjl^ 4jLi 4jajLalll ^IjJLJI ^ Ljr ±£A\ jjjali! 4_iiejjlltl J^ljJ.1 (>-j3 J 

ojii^f jl^ JjjJI liUj oLa^£L^ jj! L*^ , ol jUlil liLLj 3 U ,~j 1 1 ciiVLsJLl (JJ ^ u L^f jjj 
< jt^r.tl ^Llil jJi ^1 S-aLtisI 4_ljw jJ jjSjltl j 4 j oJj tl dil < a i nj-ll *Liij| 1 j 2jI c ^Ir 

J di L«-J^ in " 1 1 (JLsc^a iJr ^ d A I" ^J, | (JjjJI ^j-U j i a i" t Ij (JJ _L2_ltl jj Laj 1 1 ^«s_C JlJ (^jl^^lj 
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L^jLc1_L^> ^jy mi" J-J^l JJJ-J ^ ^^-i> a ^' SjLstlLI CjLj^jJI \jz^j>. O-al-9 t(jl J ' "II \lxJt> (jr 3 j 
<i I « II '"•■»- Jl diLLal m< aIsj a (J_ij_«_jj 1 j ^1 j 2 I 4_aLji>L3 i«b_j_L->JI Cj\ j* 2 ill ) A La '"j 1 1 
T '"' "' I ^3^-51 oLtj^ uuj\ JlaA 4j_jj->JI oLlLojJLi d La '"j j 1 <<L> LaHJI diLaj^LajJIj 

i4_JjjJI dtl qJajill (_>*a*J <J^L>" (j-a l-d^l-^- I 3 1 "**' <_r^ JtH'-^ Lt^ '-*' 0 ^L^" L-*^ ' I j/ 4 jl <l "i" < « % $\ 
4_J,Lc CjIjjw^o Jjjj-La (j^. £-«J>-l p-!L*JI <Jj-i L^J ^Jji^pJLij i4_l!jJiJI SjL^cjJI ^ g La * ^ (JlLa 

(2)-a .^H-^l Cl)Laj£!j». s-L-ujj 4_i3 Ci.t<-->. < LujjjLJL^ Ij^-iJ-a a-La ' <^>- Y * * V >L*JI cAslS 

Cj^?Lx^o (J-«-»3 (jpJI d)lS>-uxJI /, l"i <a <j-LL>*LiJI ^1 lj « <a " i u j t 4_^al_Lll (JjjJI ij^a <Uj.s 4jLa 
.( TV )pJLJI ^ fjsell (jr 2kUI Jj»JI ^ Luljj 4JjL»II 4JJLC.VI <jL A^cLiSV 4jj_pJI CjLI2TJI 
-a- i"i " I i LajJaadll l I uaj] 4_J,L*JI 3 i \1 ,^»" gVI ol , a i aJJLl aj 2j ■ 1 uajl (jl j mil ljufc (jr^J 

^jjLsLlJI «d ^ La * ^ (JjJ O-Lu Jl2£ . d t I 4j_j_l>JI CjLlISjJI Cj^?1_x_o jl <i""i < n^lj diljlSJb^l 

Y * ♦ o ^UJ (International Future Program) LJ.Lt L^aLj j_i OECD 4_i_«_£]| j ^jl ua^a VI 

Y« «\j 

Lkji5l 

.( oV L]L*J| ,j\jAf ^Ijdj ^ i^i'i^I j 4_icUl>-VI 

JU i(<jJL»JI 4_LjvLlj^l BjjAII (JJ-^ 3 p-Al Jl^»I Ci K mi JL£ 4jj_lj»JI CjLlLLIII ij^J 

Jjl jil -^"t (j^a t 4-l<-TlU 3l jL£ dlLiiUJI Lilij >ljLir"i ml ^ e^-JJ (j^l i4_L>al_iJI ^jl jJLtll 

(j-o 4j_jjl>iJI CjLl12jJI (^jSL^jj (j^S" JLiJi^eliJI «L>»j ^Ir Lp^^J^jSjil I j pi « II j^Laj c^!"' L)^ 0 ^ j" 1 '' ' 
(Ji^jJI jjij ^Ir J < ~ i^i" (jylll 1 4—i lq-TlII 4jjL^iIS^?Ij 4_tcL4ljv^?l i—SljUb^l 4 <i i>>1 mU 
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p^iuM^liijifaui 

ajjjiiill aiiljgJI aiimgllg 



(*) 

: XXiSJ^ - \ 

<jr u > Ji ^is^Ji J^LS iGenome j^i' 

4_<_^ Uj < u5j^» ^ jJL_S ^ 0) (DNA 

ljLLj »JI l£LL3 J_« >3j . Genes AjLLj »» 

j^_> » ">it itajiU) ijLu_jjj_JI a (i_jLjji^1I) 

<^JI ^KJ! J£L^, 

^pJI S-ajj-kJ! mP->- ^j^cj LjLi^fj i^jjuJ! ^jLSj jl *l «Ja [| 4 <i < u Metabolize <. .In" uu 

(j-a (J^ .".I oJufc 1 i" . ..Ij J (JLx-a ~ i uaJ ' 1 * Ij^A (_j If - ( Y )l j ' ' U3.JJ 

liili ^yJI 4_3l_tb^Ll - J o mi j fl iY* *V jal_C 41a -1 j"*'VI AJ (jjjJI (jgj j. J I ^j-U-^sJI ^Jj mi a 
4-uLstJ^I 1 j j*'l j-^- 4^-ulj.S Cjjx_lII lj_ifc (JjLa- i i ii (_yliil Cj^LsJLI (j-a IjJl^. — (J^LojlII £jj_iiail 
Lilij (j o i>i . l_i_iti l_Lal_a_l&! i i i^i a jjbj (j- t - ' ^a 1— t^> j i^i > .j 4 j j I i aJ lj 

l5j_=eIL!l .S-uljjJI ^1 j-aVl 4JUj*J '^J^ auJ Ij 3j|jJuJI) 4_xjIjjJI £l\ jLllA.^1 :ClVL>JU 

4-lLl^JI 4^>JLslIIj '.(S^VjJI <Jj-9 ,j a j se iii " 1 1 J i(J_9_*_JI O^LjsE-a ^ j ^jK i nil ^j_«_*J) ^IjjJI 
^_ya Lfcj_tc j| 3jUJL>- 4jj.il) diLsJLxilj i4_u^3j_U (J^L>JI £yt i n ~><-i jl i4_uljj_JI (_p3lj_a}U 

^1 i.,r, ,„ Vlj '.(u^lj^iU 4 I, i nt, I cjLl^JI l£U3 a_ 

^j_tli 4 i t »i -»JLj ^ ■ i ia II C1jLl9^L>*^?I 4_L>J j ' ^ j i^du^SLJI j 5aae t^JI ^jltll i < : J j >-*j ^^j-c-J 4_*3^pJlj i-Ji_jQj| piM^ m " iSj ( 5 i e ) 

.EMAME (^jjJall j^jj^t^JJ a ^ t — J* 1 1 
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<__JI 4_aL^>^L) t(4jj m jtl jl_L«JI ^JaflJ i4_J_C. JU>JI L}U>JI ^-1 mi" mlj ^ImiLUJI ^-1 mi" mi^?I) 
^LuLLp* lLUILqj ^ya :(JiLa i£jj^>jJlL) 4JLujJI 4jLuaJI dilj 4-^1X1 <dlui^l ( _paJU (j^. 4_)La«.VI 4JjL^t-o 
4_lIj_>J! diLaj U U ^Jl^t ~ m~i i n i ojl£ ScjLLljsJ! lLUjJ £-JjJL>*I Cj!*!j_i -a- m" Jlj*.^? (jj^e-i (J-*J 

Ljj_3e-1 j_ij>*^I (J I j mil i_dJij S4_uljJ (j ii mi I ^ If j in ill (j-U « j— L-C-<dJ I )) pj jj pj IjLaj) SdlLL_>JI 

^Mi^f v^l^ iLlo-j-iJI jf ^IjjJI dr; i » Vit l J j S " mi 

oJUfc (JSU 4_l3^L>"^I t_uljJ»JI (_j.II JjjJajj (jy^U 4j| I i ft ^jiajj (___) 1 p j tl (Jj9J • I ''""I 'LjJJ 3-J * ' " 
tail J 1 ^ _> 1 -j i a ^jjC 3j ua-ILse a 4 j glf 3j_o j-^i (j^JI ^1 "i -a- i mi LiiL^ tOl J ml, I 

: Vjf LLlLi mil l oUtjf ^Mi.Vl Jj^jJI ^ 4£jl m<ill 

S3_;ii>L^f tij^jL^ Genetics Siilj^l ^^k. liU : I im n'4 Jl^j -\ 

.4_l_lLl!I oLl9}L>*}U 4_u-uL_u^l ^^LJ.1 (jjJajj £)t _ ^ 

. LuljT taJ 4 ojl mi diLije-ul^"i i nl J^gJa ' tjl — ^ 

diLaj U U (j^o Lfej-J-C 4_jjJL». Sjj i a ' i_aJHit3 V i4-al_c 1 ' ' ^ ^H'JJ-^ CliLajU U (jl 

■ 5 j jktl t_nLajl*J,l ^ ^jJ^Vl ^l^jVl ^ SjiLc j-^I>B V ^j-r!^- 4 (_>-ajLuaj>. LgJ ^?l '5 j jUtl 
t^^^li Lo / yaSI taj^JI lLUj (J 3 mi"j . <SljLi 'Lji^li^l <J «j ^ dilj I glxjae I Li_4 

. 3j-<jj^I ^Ij^l j_iiLiil Lbj-uG — 

.i—iUo^Li 4<iU"iU Cliljlj^Jlj ^IjjVl ^ Lbj-utj - 

4^ V 3JLv j_a ^ j /jt^~ ^1 j-^Vl ^1 4_L^aULi) Predictiveness L^j J-lTJI _ 
7 rj Cy* 0 j- i -*-^ ' L ^- c - 

^ cjLo^II 

(J^ ^ If (__;j_j_>iJ 4_lL>* (J-^- 3 • d J 9 *— 'J-^-J— 0 J-J-C-J j^jJLa j j c CjLajU U lLUj (jjaAJj ij<ujj_>JI 
O^e-iiLi 3ji frjuaJLll lLUj Cji-Lp^j <J alx-UI CjLojJjlXI I j L4J t L^-l>-I '^>1 4_i_Ll>JI dil_aj)U U 

Genetic privacy 4_uljjJI 4-u^j.^-WJI LulkaUt^ 4-lA^ o^JL^ Liili j^ibj .M_<^>f 

. 4 0 mi's, 4_Li£. If Jj uzsii} I j^jtAJ Sj^all 




4oo6 jiS-jioifi 5 5 ini 2 iidi ojjiiiiJI oiiljgJI aiuiigJIg pgiuJI uLulJ s^alUlil jlfalil 

iMedical ethics 5 j ■ U n oLS^LS-Vl ^jLua ^ j-ju fj^ jp> 

(JjL>o i«Lal_C . . . ScjLl-9}Lj>*^! j^Jt La :{J»1 f ill \ £j\ Lb (Jlj-^"- 

La u^JeJ 4_tiajjj(jM 4 ^ A , „1 Atl Cj^jl i n~tl 4_)Lv^M CjLl^^Ls-^! 

.-.l^b»',tl ^ilis 4-iJLiJ 4-Lui.u jJ! ^jLJLI Jjj*. ^ I j-uZ \jSki ailjjb jLfl k_s}L"L>*VI 

4jol_i_a £m al i>i a 4 j r I j Sja uaj ^ J— 9 *J-L' L>J^ LajLLc 4_l£^L>-^! i tLsljJll juie-jjj 

Laj^j . LUL*_af duuu,Luft\ jlcIj_1]I 4^j_«^t_a ^ ^1 ^Morality 3_t3>LiVl 

Sjjj^jj pjj La Ij^u^ jjyjJIj i4_L^ajJ! <J t-. ,", >\1 t d j 1 1 jJj^jJ! (j-a 4£. j_a-3c^aj LLal^_jJI <_ 1 1 1 a p I « I 

Abstract mo- 3j jj>A,\ 4_t3}U.Vl Sj^JkUL jLOj La-ft 3 Im MaJI q^j oLa^LkJI p^Lj ^Jcj 
oL-a i<_pal_$ s-V! JiLa LI iia S Jjj- Laj_*_£. (j^Lil! t>u ciiLa^m^l pj=.j ^^lcj <ral theory 

l 4_i3}Li*Vl 4_p*LiJI (j_a *LuiVl lLUj Jjj*. JjUj^l jj-a ^U^a - ^ - LilLbfc 

. Jj^Li^l pl*J 4_u_uL-u^l ££jLd,l (<u-ul l^jlr (jlLaj La lj-u£ 

S^JL^I! Jj_^ ^ i n s e "i 1 SJLLb oLiLCa! Gene technology cjLb_-»JI L^jJjJ&j LiLLWi 

i. i i i n~itl ^jLCal LilliLaj 4_p^LlI! (j-a ■ 1 j itSU in itl ' tj caj (jPil (_palj-a^?l ( 2>- a 4jL3jJ!j 

oL^>L^>LI 4_j_^L^Vl ^^LlI! ^A-tj Jali ^ j SdiLii^lJ! LiUlJ SJU^J,! jlaLkl! j 

.Medical ethics a^.ut i 

\<4_!bjLJ>.)) jl ««L«uJl^)) 1 j 'I (J^iLujI ^If ^ J ■ t-> 1 1 CjL_^3^Lj>"^! t~~\ l_a !j_j_!L^ 

^If Cj !jjia^>J, I j CiU. j a i nlL (j^. Sjl ■ c (JjjLxjj^/I «La_iJLaJ! <J j j La II CjL_l^^Lj>-^! 

4_j^>L>J! 4-ijjjLaJk! CjLl£^L>-I L^-La ^£ JJL>o (jPi! 4j_JaJ! 4_^uj_L! Cj\jU j II ^Ir 4_lLlUj ic_tJ_JaJI 
ijjiajjjl ^kjLjjc_j <_U-JaJI ^1 _} La_3 '. (jiajj-l I 4_*_ila jjb Lub (jj _ljj_ujJ I (^^Li-^?! I JuJJ tjL£j . L^J 
ji&l Sjj uaj — jl i{_y±JLA ^^Lc jl (JjLij (^Jc <LAj£Lj jl ijjiajjj,! ^J^itJ jjl jl) «U ^ a < nj 

fjLu J-ll^ (^Jas ^^Paternalistic 3j>^ 4^-a L-aj-^u - 4_l^j^ 
^S-bjII *>Laj) 4 in n'< JUJLl ^ qjiaUJI ^Mi^^lj *VyL ju^ilL Hippocratic Oath 

U-l3 Laf '. 

*Lb 

Lc jj 1 ij_t «_j p 1 nntl {j\ S^aJb>>i,L 4_uLujj^I 41a ^Lc (jAJbj i^j^Laj 4j ajj 4la^Lc (jfic 

A"tVI ^jjj — e-cj-JaJI j La ' 4_^j>"j ^^-a — > j A a jji, L«_i p" j ) j j 3 1 <J alia LI 4j_jj^/I A t-.l , „tl 
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I^oji ' La_a i(j-m_o ^}Lc ^j-c ^L-La^?! jl ^1 J ieJu ul ^ I e ^ " 2 blj a j 4 ■ aj ^ ^ajj \ I CjLi_£.j ^1 
s 1 ^_j!iSLI! f^ya jojijJ! ^If j . Liu-Seijua * ^yZ. iLlsc-lII ^yjb ( Jail ^ -i j a (jLi Lcl iJajl 

<1^j». jj flip Jlju 4_j^L>*j 'J *^ ljufc (jt^ cP^J-^J" 0 4jLs i_i3jJL! IjLA (JiLa.) ^jj J tint ( jr ti>j_Uj 
4_<-u!jJl£ — 4-dilLsc-a 3jj_^jj 1 j j '" 1 J ^ j'^ i4_jjJlj»iJ! <=> j jt-.tl diLx-S^Li*^! La I . ^(jiajj-U * ^ 
jO^lB (j^a-i — i >, t I £yi j-j^I JJL£. i_j-a-*J i^LsJ! O^jJI (jy^J • LjJ d *U ," , „ 1 1 ^gjl jolt 4 j<i 1 ola 
L^jj^ d " « A i a j| (jiaj^il 4-seJLa-fl ^JUljj ^? <jpJI i4_l3}L>*^! j_uLti! £-J^J ^If — *Liia^?! j j f 
^^LlLI i-dJj ( j- a (J^ Lh^J-*^' <j?-^ JjLsejU-uJ .^jjs-I 4 1 n'^L-La 4_l9^L>*! ^jL-a (j-a-^3 I JLv! j 

:^ A -^4jj mm II 4jIjjJL Lp^^Lc CltjO- (j-a Jj i^»A~tl < 

: j^. La Jlj-^lj -o^-U 4^tL^i j^J! 4_xis U J^a : Beneficience (XSfljJol- \ 

^(>J^JJ ^) 4> ^ d -»■! i^t a J i>»3| JjjJjjsO (_L^-I (3-° ' 1 ' 

S^LuaJ t{_yzjj all 4_*-iLLa Clli <=> j-*- uaJI 4jLcjJI tjj^J tjl Gjjjuus IJljJJ Iji^J ;_£.sL*-!l Lr lxX\j 
Ij^af LkjLlcL *^>LoJ jJI 0 Jufc ^1 j-La-yj • 4jLbL^ ^ jj 4_!lj^ 4_uLejI t^il jU-^. jLiejl ^1 
( al JUkVl ojufc j j j ,<_j_LaJ| sLL^i 4 o jl id i_alj_ii>L£ J-i-"lj 3^ ^ *' t_7^ r 4J j_j_2_a 1 j'l 1 a $ i4_ubJU 

4_uljjJI (_p3lj_>a^?l (j-a 4jL9jJI j <LaLc (jlslj^a^l 4^t3lSLa ^jl La^ 1 1 0 j a LljIs Lajuk (jiaJ^i 
(J a in jl 4^LLj 1 njj JUu ^ 1 A ' i— a J^l 1 4^_2^e_a iCjL^LSJJI £j ilaaJJ CjLtJ^/l (J^L>> <j-a i4_j-i5L>" 
4^vj^ ^j! jJI -j^l se ^ (_j\c La *" Jl^ CjL»_i^?I lLUj ^jl ^ If j ^0 " pJU 

jl ^1 5_uljjJI 4JL>J! Severity ^L-ijL ^Lj3 aij LajLjlcI ^pJI SjIaLkll 

4_ij^o LiIjL>- I jl 4j«_tjjlj 4JLa! j^aj (jr LiitJ ^jl (^jSLoJll (j-a i(JLil Jj j 1 11 ^1 « fl . l^ij uiftj 
4^vjJ ^If J'/«>'' /j)} LuSUj i3l j -a-1 1 vi flJJ (JjJj SJ) ^jLLj 1 n 1 4_lLlj>iJI 4^>JLtil 1 a *"^~ SjUJLjv 

j-j c. 4J 511 c-j-* L> ^jLj >JL «L>JL*i,! <_uj^>o LlIjLs- lil 1 j 1 A*' 4_Lalji,l 

. SLseJJ JJL^-a 

LLa ,,,lUn :Non-maleficience ^SV\ $\>b\f \& - V 

(Jj_j_3 f^ya 4j| f^yxJ^ ' ^ La 1 u 1 ^ 3 j ij ' ^ .(JLa-A^LI 4^e_Ljj I ' ^ e » Ij; id 1 ( _j^ajjwaJJ _jl 

(j-a jl Sjj-j-a j j ^ 2jj_j-£jj j LaieJ 1 j-^T (jLuijl ( j^jsj-a~o (j\ 1 uj| a j Sj ^jl Negligence (JLa-4^! 

If (jyj-J-a 4jLcjJJ p jl 1 11 jl_L»-a jjj LaJ ^a a U 4_ujjL3J!j 4_^3^L>>^! jjjLlII jO£.jGj . ^L tjj^ 
i4jLcj-LI Ljr L^X\ ^-ij-a-Ll! ^Sj -(j^-i^l J^kJI 4 1 j I Sj jf j ui JL JL^! J-La^- S- 4 ^?^ 

^If j . 4 a jl 1 nil 4jLcjJ! j-uljLa (^Jl (Jjj^jJ! J iV^ lil LjjjLaj Luj! 

^5-9 ( n a ^ se utl 1 7c_u^aj 
jj-a ^^J-i-a ^aljjll! jo-Li IJ_lLI ljui ^jLa - J « a [1 ' 4-ixLaJI i I Laj-Vl {j\ ^tialjJI 4j( 

■ p j Ic jLt-i!j j<ubLi>j^a 4jl_o^e-i 4_pcj-iaJ! 4-iLc.jJI ^^JLa-a (_Ll3 
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jjJJ! .fc^ ^| : Respect for individual autonomy Wi/sH Ctt)M»W\ f\/J>\ - Y 

: Li* ^-ajuJI Jl j mil j .ol j£)?l Jl*1!I j i4_i 4_«_>L>JI ,^tl 4jLcjJI ^ (<_Cx_!l (__9 

p j" I ^ — i (jJ —-JI -^J—*^! (jj-'I ^jmitb 3j j m i ii U 4 — al jJJ J jLpi^l 4jij_w ^If SJaisl^JU Cj-oj 

(_j\c (jjjLlJ! 3jJ-9 (j-a 4_lLi_%JI 4_3j_m J 1— — ^1 £yui 3c ~i i n ^4_j-Lj_»JI 4_5j__J,I dll i— — i 

4 «lt-.a CjIjIjJs jLiti! 4 j\<\ C (j~Jj) a uX\ Cj\ 4_i_'M— >>-^l CjIjIjJiJI jLiej! (Jj^- (_p3jJLflj 
d 1 Li-al^— 5"! (jr"" ,<:> - *" '""^ 4-iLc.jJLi 4Ji__J,l t_iljlj_JI 9j - rN 2 C (_j— >UV mi I j<ub 4jjLlL>^!j 

t_ilj_pG (jjj (j-^J l JO°^ (*^J (jr^-J O^-J "^Iji (j^^O,' (Jl— ^G ^l-^JI Lr^ <>jJ— iJI LiUllftj 4jI (j—sj^II 

4_^jLv>s (jjiL^f cj! jJLi fjuil ! jubj . J* <ilt mjjIj^/Ij j_»JI jlj a. ojLj_il ^ j_s 4_p*jL>. 

. ^£Lst__jl 4jL_ jJL jLib Lui> ^iajji.L t_c.uk] I 4_}L_ ^ Informed consent «S ^alkali 5__>l 

sIjL-ILj o^L^ >-^l u£ gU-a (jj-^j :Equity and justice (UsJIqoIqWIA - £ 

i^jjjJIj iJjj—Jlj i(jjj_>J! (j_, J-alll (_>— — u i£_a_>J,l -ilj-^l £J-a^>J Sljl i ii U j_ll jjj (Jjii (jSUj i(Jj_J!j 
(J_j_>j 3-1oj>- f^ya £j i n *>o (j I Ljjl t— ^j-a _r^JI ^ ^^'^ :>t ^ CjLu__!I (__!l (Jj—ojJ! (__9 . 3 i si .^"kaVI 4JL>J|j 
|»JL_ (jl n l— J (Jj j i ii 4_«j lLJLLa (Jj^J ^4_>>l_i! Jjljolt jj-j-oj (J-^Lj c ^-^j —a seJ i_!l_ub J-Aj ^3l_i_>J! 
jJn)Vi"i1 — jj-H (Jj— -Jl (jr^ LA*^ (J-*J ^U- ' <_>■"— "I _?l (jr^ L/V (3d>^JI 

Jlj^^l _iti ^1 J— i nl ^j^- 4 - 1 Lf— *" <jr^ 'J"^^ Lt^^JJ lP 3 -^" 0 tl^ 03- 1 !-*- 1 O" 6 ''-Jl— *-J> i ^H^ J5 " «L>JLt_a 

jt 

S4_Lal_JI (jljJLJI ^-a j>uMJ.Li dllflj (^l 4jJl»II ^Ij-o^I (j-a ^ 1 j i u aj 

4_l__JI SJiljjJI L^_x_3 Laj i4_j_lL_JI 4 i njLaJLI «L>-j! ^j_o_>" ^If 4_!_L__II i^jLtXI (jj JaJ ^^Lajj 

jLLL Lj^j>3 1 4_l_MJ-VI 2_l^LUI ^ ^ j_> La ^^J- 1 lP^ ^Medical genetics 

-- IL&j-ljJlj t^aj V 4_t_il_3 JjVj Jlaj V 1 j _C lj i4_l£M_>-V| LjLi__oJI 4 mi^LU ^-a-ukl-La 
4_i_M_s-Vl CjIjI j_UI jli_il 4jla r oj^ 2 i4_iJ_JI 4__/jLaII 4_i2j ^ JL>JI La-" i4j!jjJ! 

(jl I ijlf i 4ji^ in j 1 1 SJiljjJLi <=> SJUu ill C jU al ulI-VI LjLi__9 (Jjise. Tli a j aj LaJL__5 tjl ua_ >-ijJ 

tjj-uJl—JI (j^-JI j ' nil — u 

'.JS_^ ^al>J,lj < {jjAjJEuA, I JL_LVl i^ljjVl i3j__i^?l ^Ij^f olj_iVl - 

^ L&s ojtj^ I " j ' " i— — 

(j ii jl jjjl y g I j__u (jl 1 ijlr Lubj S^JLvj— >JL I jJal_>JLl ^If Sjj>.jJ^I JljIj_jJI Jl£)3 J— i — ^ 
4_>_se l— Jl Cj_Lj_al__Jlj ' (jj il SJL 4 t-. ■ "j 1 1 LL____JI (Jj i4_uVI 4_>_se l— Jl CjIj__uL_!I Ja-S-fl 

. hj I 3^ J"* ' '^J-^—Jlj '' tLtloj— llj i4_icLa_>-^?lj 
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^ p j" J 1 -^J 1 ^ 4.1 LaJ»- CjjO-1 (J-Aj Sl_lL!j 

j j" 4 «JLl 4_)j) a (_^5j_i^jj I j jt-» 3j « ->-X\ (3j_9-^ '^>1 9 f^ya 

OjJb J y flJ 4 0 j a 5>XflJU (Jj 2 » 11 (JjUX3I I flJSjj (j| (J-J-jeJJ . 4 a j j A « 

2 a 4_iJ ^1 Cj^-j>*j-j Jj'jJ^' <>J-A t—cjj^3 it— ilaJLtu^ * 4 -t gJU i>Jub JS^ « " i a ~ 9 ijj^ajJ! 

£^L*J 4 n <^>j Vjj-^jj iSLljsJ! iJj-usLi !«.JlJ i4 1 j i a aj tfj-iJaLvj (Jjj mi j 1 1 <j-u-L*J 
CjJljj* La LaLu jjb IjUfe (jSU .CliJJUsJ! Sj « i" i na 4_jJLjj>- <=t 9 (j-a 1 j 1 Li . . . ^jUa^ i a tl (_p3j_-a 
...4_LaL£ 4ji^ mi j 1 1 CjLujsJ! j j 2j (jl 3Ljst3 LuSLa-i -j j ■>>■»■" 1 1 ( ^)-a LaLc 0 * JL»_l3 ... Ij^>-I 
OjJj ^jyjJI (j nl -»o (jl ( <Jj-2JI J i flJ utll (2)^4-1 J 1 " ^ '^ uk O j ^°3 ' - Lt^J 

nj^L>-j njLcljj r Jj** uaJI J i n~>- 4_a^Liji £_ya j 2 sej 1 1 ^3 |j_uj i^txisjJI LbJjJj-a (J^Gj LjjJl>> 
(j^j 1 \ X , Y i(j\s>- ' flj| V * i La j i ajjajj£ 1*\ i ^j-i_a JLaJ ! J ^J—jJ! ^j-a (J^ jjL-al 5j ui£ njLaJ^ 

Human Genome Project ( HGP) 

CjljjiajJI i LaLc ) 0 (jj *"' 1 "J O' ^ 'J^^lajki,! ( j- a ^ 3 ' ^ * j* ^ L 1 ' "J 4j (_)_«_*-! I 

j» j ijgg x_i!jJ! a 9 . 4J ^JL>J,I JuCji! (J^lS j xll ^jyis" 4_i (_L>jlI! ^jj i n" ^1 O^l 4_ij>" jJ jj^jll ! 
tiuj^j i^ljpi,! JLcji,! (j-a ijrCuuLu '/^^ , ^_Lu 4^JLi ^ sL^JljVI (jJLc! 'JjjjI 

4_lLlJ Crick l£LjSj Watson ^ ,„ U\j (-aLA^^ ^ . » a ^Jl mJj^jlJI jl-c^XI oLIi Jiiljj 

Department of En- 42>LkJI Sjljj l£J jU^z SjLaiil! tijL^jJ! ^ £j>A-U fj^ alj 
: Cr L Lviii ^iilJ 4-Llt.U (_3ljukV! cJ!uj jij .NIH 4^- . ^ .1 1 4_uLyi jubLIIj ^ergy (DOE) 
^ * * Lk^jLcj n_5j._iii_J! DNA LjJI 1 j Ac ij^j^j L ^jJ\ oLLlj>JI ^^JLc • 

^j^i-JI DNA LjlI! ^£-3 ^1 4_uLj-a-iiLII jlc!j_1I! Sequence ^l^^a juji^o • 

.(j-u}L) V L*^Jlcj 

.Databases ^LLllI! 
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.^LiL_JI JAxll ^ajMJI cjIjjVI jj^j • 

(j^a t^-Aj) ^Jj-iiiil (j-C Jl^ (jPJI 4 j f La^s»VI j i4_ujjLaJlj i4_l9}L>.VI LI ua flJI 4_<-ulj.S • 

^^JS d j il (Si 1 1 j_jjLjiiXI £ya 0J~-L£. ( JT £Lj^aVI in i tl j»jJLj_>JI uiA j-£Al (jr^' (_>^ajLi^->JI 

LTLi-l^j-ILi Sj_lj^ Sjj taj >j| iS-iJutil (J^I^jlLI LljLiLa-" < ill ( JJ JL>*j ^ mi i II (2>^ e - 1 LjJ ' 'I us ' ^jPJI 
jj-Ujj^ejJ 4Jjl_A ^ j lLs 4_ul£Lal lLUIlaJ ^U-oLZlII oJLA (j| ^1" i"i 1 11 VI LuSLqj Lufc .«LiLlj»JI 

. in 1 II SLpJI (J^laj fjfja (J^ 

4_u_lj>JI CjIjLlj^-VL 3 nU"U LI ■>> all LilJj (Jj£i i u £*IL>Jtl I j-Jjfo (^iVLsJLl oj-A Jjfj 

oLl^JI (j^a jljjulII iJiSUij j j 1 n aj I S^ajMJI oLlLHII JjtiJLi tUj^L jl^s '.Genetic testing 

4_lL^>JI 4-^>Jl t q It 3*^' ^ J-uiljJI ^Ij-Jr "1 mVI (jj^J ^ JL-S-fl iJL>. ^ lr J . <Lj in jtl 

Lt£j^a J« flJU 1*5^1 (Jj^>>j I -\ gj 4 rtU"U LI ua-aJI jjLa ^LltLij Ll^. Ijl-l*-i ^' v ^1 i » i" < nVI j 

. ^ ol « tl £xi>Jkl CliLal <i"i A>l (j-a l^_L«jja 

c u )f ^k>^\ bouta o» o^>/)o\ w\^si\ : Y - \ 

Vj>- I fl-u-u L-«-ij-i I j ua-JU ^J3 LUSLoj i in ilt 4 o Jlj I ^3 1S1 1 1 1 ^ ^LljsJ I ^J)^ <"i a ^H- 1 
Sj C I j ua-j selj (2>SLa-)J i4ijl_^3 CjLLljsJLj ^^l_»lt d « ^j"H > j|j flJI Lai .j^VI jJL 

:^lU^oVL^a 

: ^Molecular medicine^^J^l • 

. l^a V I '*■■" 1 11 -ao — 

.4j3ljyi ^1 j^Vb d_,L^>U jIju^MJ j£UI ^Li^VI - 

.(^L^iuu 4Jiljj L^l j^f ^aj^.m" 4jj^f ^uia^i] iPharmacogenomics 4jj/VI cjLu^Io^ ^ - 

: Microbial genomics cun^/^l uVxn^wsll • 

.(Biofuels ^_»^>il jjijil) SlUall Sjljj^ j^L^a - 

.CjljaJUl L-al nn^ 4I1JI 4_i2)l j^a - 
. 4-ul-La-c5Ltlj 4-p^jJ^uJI i_)j^>JI ^_ya 4_il^jJI — 
-4 , „ A 1 c^9jJ! ^£ 4J1jl3j ijj-aLa JjjJ la ' 4_aLujJI CliLiLiill (j-a (j^jgeltJI — 
Lj^J j" 1 aJ jjl t^-t^tJ (jt-^' ^-^57^*^' *— sljufcVl (j^. i_kA$Jlj (_p3!j_a}U (_p3j_»iLt 4_lLiLSJI p j*<^ — 
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: Risk assessment/^\Si\(fvufl) • 

CjLcj^sJ (_p3j_»jJ! I jj^ Laj i^A * mi^U (_p3jjLLl! (ye «L>ijLlI! j_IaL>J,lj ^.se uaJI jj uaJI p^j 23 — 

. 4 i>> * a 4-lg.l * Mil 

Mutagenic 3 j ^Utl obgLuSLli ^ jjtUI ^ 4^Ll!I jJaL>JLl j (jr ^^aJI j>^JI ^-u-Sj - 

.^MajiM 3 jj . m II a ^xJ Ij chemicals 

. 4_uljjJI dil >alaJJ 4_JLcIL>wl (J T J-23 — 

.4 nl"^ JLl 4^ tScJ I tij^M^J! fjsi Germline L r uus* l\ Jjj^l^l ol >^ j jk't l 4-^lj.} - 
oLj^U (jj -Llj*JI tlujjjJ! ^1 1^1 u . nl a Ah-^-t l 4_uK i nil cjLcj_«-j*J,I ojjxjt, JaLoj! 4_^ljj — 

. Female genetic inheritance 

: d\>*>^ DNAVix) \ cA»\)S*U»\ • 

^ Sjj^jII 4_!_>VI (<^j ^LJJI DNA LjjJI (jjl Lsj jls 4 j~ m.U (J7 l£. t_aj_sLi]l - 

. «L4Jj^>iJI i n a 
. pj|j^>JI LLai»JL) £j\ ^ j" 1 1 ^^alj- <"i VI 4jjjj — 
. >_ < i n ill I 'I (j-a L&j_i£.j BjjjJI CjIS^Lc {_yz JjS-j-'tl — 

4jL«j>w diLj-iiii ^ jj i nl 3jl£.Ljj^ 4_l$j>J.! j (_p3lj_2jVLi Sjjl^XI 4_lj»JI ^\ _jjVI ^Ir i_aj_*l!l — 

.(4jj_lII 3l_pJI 4jL«j>. (j^-j'j^ jjj^- <j" ' a 'Lfljv^La L^al JLa-"i < nl ^^j^ %uj-i]\ 3l_pJI 
.«.ljJ<JI jl 4jpJI j| is-UI jl i«.l_^il CjjJj JL3 p_ulj^>JI (j-a Lfcj-uLj Ljp^LiJI ^Ir i_3jjl1JI — 

. sLiiicVI 4x.ljj g_«lj_) ^ Sllllj £-j_iIlil (jr J-j i n ill (jj^ljjJI (3-° (jfritfeltll — 

lj-^1 Gene manipulation 4_j_LlaJI 4_bLUI ^ uqj L^jl^. - 
olCiia ^] oLu^JLj ji^JLjII ^Ll ^ .^gl..ul Embryo stage 4_d.ji>JI 4i>. jJ,l 

CjVjjl-o ^j-LsJLxil lLLUjI (j- 0 I ' I «.L)V! I JLLa ) JlSj ,4_i_l*_o dil_Lp^ ^_^>-J ' ' > " I I in i" 
jl ■ 4 3j A ~ a 4_j_ti3ljj CjIjJL^ p j ge ■ a jl 'p j tljti| CjLi^>_jj jjJaj 4_3Ltial j| ' p j 11 AU. | «.L^j 

. 4x.^ Cj Jls- I j^a 4_2^ I jILa 3j_ijj i «. ISjj Lj _J . I JuLX-a 1^ « mi 

.4-t^lj Genetic transformation ^Ij^l Jja^tiJI 4_lU^ cjVLo^I j! ^>ll ^ - 

« Jj ua flj II (Jl^ LaVI» ^Ir <Jj-<-i5 >>JI (JJ^ J (jJj .«.Lu£.VI «.Li^U Ja^£ L>-LlLa ^jj^j . u LiLIj 
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£jj jj^-j c-cuau j! <jSU.ll <j-oj .(>ujiL«J! (jULIjJ.1 4 j LallL 3«?Ktl jjKUfl Designer babies 

' ^ La >■ 4_icLaJo-l Cj^I^ i"i a i « (j^flj fl "' a » p j 'I ■ p j" S> ^J J_Lo i(_p3_p-A_j (jjjJI (_^3ljr <"i^l (j-a (_^L». 
«L>JL»_o^ i La Sii Lfcj^ljJi (JLaoaJ £-La (jSL-al lil J-i-uj! tJj.' * ' '^L)J-^ 'LjsJLslLI ( jr Laj>o (jl (j£L«-)J 

:4-ajLa cj!j_p>» ^jjjjtX! i_jJ^a iKitcher j~L*ii-& l^lAjus ^JbjiLjj . pjkjL>*j «.L_ii£.^LI 3j_La_a 

i3jjLj (j^Su i ii CjL-LljsJL) ^^LjlILi 4_oLl11! ^jK tSaJI lLUj (jl t«4j^ in jtl di^LaJLs-^lj 4_uIjjJI 3jj-jJI 
^?jl pjjfcl lil (j) 4 J'l^il j—a (JSU 4jj1 i ii "i a Lj^j_3 ^1 i flj i all £_aJi_>J,l <j-a— <-^>» • 4J_jJ9 <_ 1 1 a < I jl 

. ( W \<CjIjJl2JI (j^ ' " Vit (_>^>j-flil -iL^=jl 4JLvl_*JI 5-LSe uaJI CjL^LiIb^L) 
4 j r La-Ha-VI CjVL>J,I (^ 4_uljjJI A-ujJJLq]\ CjIj-jjG LjjLl!1cI ^xtaj fo\ I uaJl I ijlf <^*J — 
-ilj^Vl (jLfl (jSLa^b fol *jtK",tl 4iajbl_i 4_uljjJI ^JU^iJ 5 jjJaJI jijIj_AJI (jV l>kijj .4_u^.L_i J aJlj 
.4^a^LaJI 4JL1SJI CjI i ntl <J^L>" J-9^1 ^Ir — L^ia^>o (j-a 5j_t_S_aJI p_a^?l 1 1 jj^LaJb (jJ ?lj-2 all 
. r \j AAtlj ^Lu^VI (j-L) 2 i \1 i^ThaVI yall ^i n~" fo\ ^j>.j_tl (j^a iLiltjJ 4^c_UJJ 

^Ir (Jj_i^j>JI j! i ^U>j~,tl ^_a 4_t^>j_a (jl i n'tl (J£Li (J^sLJkJI ^j_Llj>JI 3«.lj_a ^>3j3 JlJs — 

^ 4JLl*j JL9 <_p=>j^j 4_iL^>!VlJ 4JLlLiH fo£. 3«.ljJjJI i±Uj Cui mi's lil L^>j) i^i-^j 1( _ y ar i^i tl ^j-La hJI 

. M^-a (jLLa^ i n tl^ i4jLl>- (j_a 5jj>-LILa 4JL>^-a 
(jA^ (_>aJe iaJI (jl ^>>j-ll (j-a ' ^ A ^4 J l^jc ilJI CliLa^LjLJIj ^ i a 1 11 J j « L^aJI ^Ir — 
4jLi^>^U 4JLiLiLa CajUjJ lil tLhL-ac JLa^>o "i? Jia Oj, a~i i u a 4_ujj^j 2jlj_a « j i u 4j1_Llj^ jlj_ul 
jl 4^c_j_jj3 ' 1 2 3 t4j L^ie loJI 43la^Lc 4JL>JI dJij JL^j . A ,~, ^^j^jj ^? 

4JLxLiLa aiiJJ lil 4_ajij^ (J ^c ^M_L>VI JlIc 4SLj j> _ 1 i foe Jl A Wl (jlJs-jjJI Jl^f t-JlIa-j Jl^ 

.(_^JJL-a f^yS^AJ 4_ll_l^>^U 

1 j J ***■ ' (jl (j^*- 1 (jr^l 3j— lTi5L!I 4-La-Ti— >J, I IljI j All foji ^If 
i—SjLie^a LlILufc ol"^ i4j^ in itl 4_uljjJI ^ luJu^JI CjL_l12j (j-a 4j^ in i tl 
i La a " sej i 4 i n i aJJll tfJUfc Jjfc i n^?l < j L^a ^ jjb l_a_3'. O I j * a " 1 1 <?Jufc Lbj_ijj Sj_jIL^ di^jl i n"j 
Ijlj SLaL^j <J Al" -»- a 3j»jj/2 SjUJljw Sjj) Ja -a- j iii J i all uiX\ fo\ i^JLsJI 1 j 1S« uij 1 -vl *« ^ < 
(JT jjL>s (j| (_ r I«J I j-4 — p^jJI ^jl^>" — (jjS (JajsJI 3jua lj> uaj -iej (jl «.Lal»JI ^1 Laj < nl 

I jl_a (Jj S4J Cj J-sr j 1 11 liLa S4-a^a^/l ^aj j A a j j n/>a l_a :^>-T (^^Julaj 5^ j « "m i ii 4^a_^a^/l 

(jl (^ Ir (jl 1 n <^l Jj^J 4jIj_i J_La Ol (jyjJ! Clil_»_a_j_>J,l (_ya ( Jy jj^?l 3jj_i^sJ Cj J hi 

J fllaJI j j ua ^ jjb La pj ^(_g^ in 1 tl (j u i->JI 4_j_a-Ljj 1 La >■ ^ A 3l_i_>iJI (_ 3 _5 4 j 1 nl 1 n^l 1 j"tl . aj 
^Ir Jj ~^tl 4_j_La_c CLjt.i-L3 1 Ijlj i 54_ia L*j i^j-tl jL^>tJI (jyJI /»! /»^?l (_tJI <- 1 1 n" <J (J-a 1 u-flj 
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3jl_>iJ)) _i / - <i i ii ) La jj jtA /_J| IjUfc m^jJj "^1 — (_>^aJ Jl J fl-H-itJ l_a_^ — 4 tj j , „ tl /v t j i J AU 
J^v mi Cj|jLja-~iinl (jjjj-LaJI <j^tJ J j 1 J » J • 1 J ^ ^H>^I 4_o*^/l "i in i i u L& (jlj ^(((jjjJajJI 

3j_^^l <_,.!! jiajj (jJ J < eu uuX\ (jl i ujVI j! liDi J£ I tLual ^4_j.}j_i_*_!I Jl K ui] (_ya JUJp- 
JlJj_i La ^If (Jj_i^u>J! ^Ir j.sL-9 j flfl — i_iL>o^Li <>.Sjj>*j jl^ a" i nl LgJ^La. (j-a ^ ■ « 4 i n i n 

. «4_c>*^l jj>*LLa» JLs*^? 43jLj (J^L>- (j-a 
— 4 jlf 4 U-oil -»■ ^ 1 1 j_&L>*j ^jl udVLj i La ujl *j j * ^ jojb! (j ii a "i i ii a ' j ^ 4_lLc_£. (jL3 

. « 4"m i n J-3» ^jr^-l 

4 j i njL.a.11 ^ i « a j_jJljj <jj| S^jVI cdJi Cj Jlj»- j i n (_Lj-3 t lu _» J J (_p2>j_*_jj jl i_JL uJ (jl (j-a (jjjjJsl 

^4_p*jJ_a-uJ! Lp.jJa-&l!lj 4_uljjJI 4 , „. i ' j tl j_uzi£. ^£ Li!jj>* J_) 
(_U-3 (j-a 1 jjtl (Jj_i^>jJ! J j LaJI {j-a (j-S>-) (jt-^ (Jj-L* 1 -!' ,_)■'"'*' 4_u!jjJ! <J . .. t * j tl 0-aJL9 jjjj 
»1 oUtl (jl jJ CjJljxj (jl (jSLa.) M^jJI La_3 . .. jl j " r^?l £-j^_aJ (jl JL)^? j^aLjje-a tiJLijfc (j^-!j 
Sj-Iaj>. 4_^ajJjj^». jjl jl 4_I_a ( _>*alitjJI (jSLa.) Jj^alie^a (Jj^v i"i" ^1 Col 4iLaL>. ^-jLlj ^1 ! i^>jj 

<>i Sj tjl <j£-*j (<jJLjlJ! «.Lij j-<ii-i (j^II cj^Ij 4_cj_ljij cjplSij j_j_1j>J,! jj- 0 < ^ j - J ^-j~^- 

fJjtS'i^j Mijtl SLpJ! p (jii mi's »1 oUtl (Jj-^ tj' tl)^ 4 ^ L^' Lr^l ^1 $K 4-j^ in j 1 1 

! j! La (3->^l L4J ^jPi! 4 1 11 1 aJJLl jl ^y^ss utl\ J-A (]>^J ^ ^ fl.ui.flJ SLjjsJ! (jj Itcj M^-a t ]_>^ a - 1 

oLLl^JLi Lu "t jj^Uj Jljs- m^I ^Ij SLx^Mi^f LjuLL J-«-j>o jf 4^LaT »1 a Utl i_jjL^o CjjL^ 

^Q_a£lJ! ! JUfc LjjL3j>aj LjuaLfljV I ™j La ' ^j! L^lB LLa£L>iJj 

I j la» (_^jjJa (2)^a-i 4_u!jj j3-°J (j-^ 4£._j_o^5E_a Jj_3E-a ^Jl (J^eJb 4_ujAj ^jl 1 n Jl>.j JlAI 
O^c-lj^s! Lkj!j-u!j 4jLl>. 4 j 1 11 JL3 ^j! ^j^*-! . 4 jlr Oj Laj 1 .. tl j«3 (j-aj ^^IjjJ! 4_u_j£!j 4^jjla 

^^^jbj i(j-uiajLjm (j-* <ji>rA^' J^ic i—i£.jJ! CjjLiil Sj^La 4 jlf '"'j j , „ Lijkj - ■ i I j " *" 4_iisj_£. 
Oj^XjUQ ^ (j! «3 . LlLiJ 4— aj_j>JL! 4 St-, 't I ^3 (Ji^jj ^^LjJLij t^jl in t^l (j l~>- jl (3^-=^ (j^-*- 1 
0 Jufc (Jil— a jlj a " i nLl i n s ^jl (j^La_l 3. . . »1 al ttl JlJ ^j_i^> I 4 a \\ Stl (JLlj^^/I j_j_»^a_aj 
(JL>J,I IjUk (jja 1 j j '-»-'. „ iJT jJI lulj flJI J-Aj ^LpL^j I j * * ^ ' tjl i_tXJ l_Lj| |»l 4_uIjjJI i—ijLieJlII 
j j ^ JJl^ci ^jl I * 2 >. (j^a (J-Aj S4 j lr 4_uj_!m j\y i^^?l (J^Ljlj ^-Al Sgjl^ a "1 i nl ^_jj_i_jJ , - 

b^mxi \ o>\)^V) aaljuJol c/V^>V\ 0Vv9^>\ : i - V 

<jrG-^l_JI j| ^LJaVl ^Ij^J! ^-l U . ^U I iJu^j :Informed consent osfil^l [\\ 

(jl «" t La_t5 {j- 1 La .~. ' ^j-LajbLjj-a IjjjSLi ^jLi (4_uljjJI CjLxj^/I (j-t£jl uA\ jl) ^ jr ti>j_aJJ ^1 a 1 aJL 

^ Sj-lZLuj-U 5 LaljJll a i^LlJLij . ( r ')cjL^jVl ^ ^jLili! jf L^jj-aLu 4jLcjJL 




2006 jJDJiu] -jjgtfl 3 5 limll 2 jieII 



ajjiiiiJI oiiljgJI oiuiigJIg pgiuJI uLuiJ ^allilll jlfalll 



. C.cje_iJI ( jr 3 (j-^jl m.Uj CjLLuJI (j-U — 3j_iI/L^ J^c jl 

/ T ^3jji" i ii U 4_S_al jolt L^LlLjo (^ j-usilc 4jj_pJI CjLls}!^^! oLujI 

.(^jLAil/^iajij-JJ oLa^Ldl t>i) Disclosure ^ 1 .-Vq Vl - ) 
.(l&i^ i-kj^i.-u ^La^WU LiJjLAU /^iajijil (>a) Comprehension - Y 
.(jl j^JI iLiejl LiJjLli! / o^j>U Competence 4_LLbVl - V 
•("' j£\ tjji ^ 4 man oj\j£ iUcjl (jlc LiIjLiil / c^iA^ h^) Voluntariness S-ic^kJ! - i 

.(l£J jLM! / L y*ijl\ t y>) Consent 4-SViljJ.I - o 

ClLajU U (j_o tLlijl miU / ,J ^ 1 1 d S 3 I j g < (ji»JLl L«_j-3 ((^1 bVl)) J <i <"i <J 
CjI ilLalli! (j-a 1 a-A^LSj tCiLajl « U lLUjJ (j ^ 1 1 ffp j lLvJI (J j 3 (j-o Cj-x JL 4 I uaJI 

3 jt\l S", ,„V <j\jJa}LiVl (jjfjijJl! ^yALoTttl ^1 ua-flVI Julj i4jJa}La*Vl jialll (>aj 
^fl 3 tl « Atlj 5^ j m i ii U (j a II in a i"i < 4_ij£Lj I o j " t(_^ol se miVI ^IjJLa-lj (j 2a 1 1 

32(>Ll a^alSI (jr L. ^LuaaVI ii-dlj ^1 ajjL^Lj .( YY )a_pt^l 2_jL. ^JL 4SU"iU tijlj! ^211 

,( rv )^Jl_m d i^i iUj >^ t I (j\_j d S "i 1 1 Lfejj i n" jj, a" i n a 
<_<S! lLIIjjI ^1 r J i La jlj flj ^ Si « "t I dll_ajJ_m p j fl ^Ir Sj J flj \ (jr ^_3 «4_LLk^!» l_a| 

jlj^ ^1 c j i S3 SjJlSJ! llIIj (jl 1 .i>jLitj! j! j!j_SJ! ! jub iLitj^ 5Jj 2 » t J 

i(JL!li! Jj j i n ^Ir i4 K i ii (Jjt-a tjLiiij i>jlj^ jLitj! ^Ir IjjLa (_^aie uJI tjj^ JlSj3 '•'Lixtj Jlj>-! j 

. ^jVi cjjxj miU jl «.! jj (JjLiiij (3^-*^ "j'j^ jLiejt ^If j-^LS j-^- 

jLitjLi t^^LLbJJl! l _y^\ ~- 1 ujj (jl s- 1 ^ t4 j ^^Lj>Vl ^ '1 jtl Lai uijIj 

> m JaJI ^^JLc c_c^jj ^iVl JLsJJ j»J^-»J JjLHI ^M-s.Vl fjL_iXLa iJLs. tj] .Sj— lu-u^U 

4I^jl Mia j! «L>*}L*-) ^ SI «" 1 1 CjIjIjJjJ! jLiejl ^3 ,J ^ 1 1 (3*" (jj^I J ~ '~"~ < ^ '" d J^J^ 1 ^" Lai 

.^JJ (_^l (j>3 4_LJ>*jL>* jl 4_jJL>"lj Jaj « l'<~t jl Cjlj_uG (_p3J_«_Iu (jl (jjj 4_U-L->JI CjL^tJ^I 

^Ir (jjj-js-V! SjJl£ J a mi" j i (jr -9}L>-^?! jLL^I (j^-tii L_4 LLo_gj La (JJ _ib 4_ljvjL>JI i » uaJI j 

(jl jL_t£Ll!l l_Lk (Q^i,! (j-aj .( Yo \_tc}Ll!! jl i^lj^yi jl i3j_2JL <_P=j-3 

(Jj j 2 ' j -^jj 1 1 ^Ll^l (j£. ^l_u_-ayi t_ij lLsJI (_y Ir (ji « ~n 4j| 1 ■ i ua ^ i« 1 "i? d J CjJaJI < JLLa^a 

Cj I j— 4_cl_Sy dJjLx-a (_^ 4 1 2 e jj Si 1 1 4_tLLie_a «^l_L^yi» ~j a i ta JJj .4 ~»- -j ua-cli 
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DjjiiiiJI oiiljgJI aujii^JIg pgiaJluLull piljlll jlblil 



2006 jimiu] -jigl/l 5 5 llinJI 2 mil 



LfcjjJL*. J <i~ i n"j . d A 1 1 \ j|j_2J| d -»■ ,^»t LjJs^I^I LilLlLa 1 j Ija* <j-a 4_i£.^LJI 4 j a frl £-J-<3j 
jliejl ^1 C SjjJjJIj -2jt\l A", , „VI j t 4j^>J| JiLa i2JLaJI Cjlj 4_l3^L>*^I p-UfcLUI ^ya JLjJlaJ! (j>J 

^jdiyi j!) j! jjaVl : Privacy of genetic information ( rA )b^\)9)\u\n^\awo^!>-^c;^ 

jj-o p-&jL>-j p_& lj i njt 4_iLi->JI CjLjj-xjJIj <s>j g&flil (jj «uiaaej ^jJlJI ((Jl fllaVlj 4_L>*^I 3JL>- 
itjjJ-a-I^Jkl (J-a-*JI <_jLjIj ^Ijj^lj jlj^La iCjljLlL>.^?l lLUj ^jLj ^L £-^LL^?l p j a gj 

J 3 '"' j' ^ *~ 4_^juo_se **■ aX\ OJ-^ 2JL>. (jr^) ^**^l (JjI i njj nj^-aL-^l CiL^ miJ 

(_)^ae ijuJ 4_ulj^JI 4_ujJ! ua-SeJ CiLajU a ^Ir J^g ^ Jr 3 Q^—uCj-i JijS p j 1 3 < «La_jSL>J ! J 

. }L^I -Sj-aJI Ij-A 4jeJL^a-l ^ 2 1 »" a OJ^-* ^ Jl3 p^jLaLalLfcl (j| La^ i4_Ll*-1 
43l_ajls(— a (Jj_j-£>j ^jjj (Jj^e_J -Ij-iiJI <_2-L- ^ J-^a m£| ^1 :(J»1 in'il ,j| JL)^? Lufc 

(3^J tjl^ (j\ La 4_LjiiS Li& Luijj L ^ii\ 2_l3>L>^I LI >>> SJI (_yaj l i l j^j^ > ^\ m£Ju! ^yJI 2_uljjJI 
lLUj ^jLjj (j^. i a u& ' (jl 4_ulj^JI Cj!jLl!L>.^?! CliLaJL*. (JLe^a ^Si (j-LLal_»JI (j-a Oj~sc jl I 'j Jail 

.( Y ^)c J JL i_3j_L (^jJI 4-l£. LvC.J jl (_jiaJijJ,! pic (jjj fj^ja CjljLlLs^l 
3 j jUtl t^jLLi-J! ^j-j-isJcj 4_»_l11! lIHj ^ iJilliej ^ Luk 4 j mL-uVl 4_l£>L>-V! SjLcLaJlj 
tjjj (j-a t^jiaJ) tl 4_2_IaJLI! d J 1 I CjLLljJ! ^j^- 1 a cu^i II tj^-4-i> -(jr^J i Laj_a_c 

LiUj (j-C I t! 11 (jj-^- 1 LaJuLc jl ^i^/l (j-a {jjij^*.^] 2 il ^ >. ^ajJL Lajiic i4-La >. >j A" 

CjIjLlL>-I ^jLHi 4-aLtII <J scjcaJI dlLLL-u pM^j (J-^°) UJ 'LaJI Lu3jj_^a CliLajUU 

.(((jjj^l)) t_cujTi<lU (^Lil jjJtJI 

^ ~*\\ dil ij r J a mi" iDNA Banks «LjJJ Ldjjj» » 1 mi j| ^1 (JjjJI ^ « < ujg 

M^j-^tlll ^_aljj (j-^jLfoil j_xa^>- lLLLlSj i4_ul_L^JI LLia_2JI p^j 4 j "i in \ I ^j_o^>J m^jj-lII 

<_<IaJI di^L^a ^jjs 2 \j g\\ (-Lc i_3j_*-jJL 4_aL»jm LI ua-SJI (JJ _3 1 -j al.i V" ...I ( _psj_Li ^IjjJI 

diLajixil 1 ( _ y lc 4_l^^L>-^I CjLualj_!l£.^?l p^kl .^LLsJI Cj^c_lII j <jr Cj Mill 

jlj^f 2 ua^Jj Jj) (jr^»-t' J J-^' 2 j ijjjj 4j!Laj (^jJI UJl^III j-4 jlj^>U 4j_LpJI 

(^"^l ^ i^Lla 4juL^3| CjLvi^j i La CL>- ^yC ei\ ] LjJI "_yz CjI_LlC i La fl >■ ' ^l"-> 

Lj jlf l5>^ (jr^l dlLa^im Laf iL^lj^L^> j^kj ^>.lj ->>3 dlLsji»_a ^j^, J-a^i V 

Ij-jjLj jjl (Jj k. 1 1 n (j^ltJll se ioJL JjAjtHj 1 jW 1 4 j Mil in->. (jy^fl LjJI 4 ij r 

.( T *)^j ^S^Llj p lL-ljjj (jjjJI 4-ijLSl 
CjLjSLa 4_»_ijl J iJL_>o ^j^-a-ll (j-a i4_j Li_>JI d J 1 I j >JI ) (j U "n La_}-3j 




4oo6 jiS-jioifi 55 lyi 2 iidi Will aiiljgll oiuiiftJIg pgiuJI uLulJ Kallilll jLhlJI 

Confi- 4jj i ntLi (jl «" ; L«_ia La jJL>. ^ a ■ ^>~~ (jPJI) ciiLajUU d j t^j» ij^JI ~ \ 

.(Anonymity j£i ^j^j dentiality 

. 4_u!jjJ! diLaJiiJ! y>l Jiir" i nl iVIj ^ ,^»^- ,",tl ^£L»jJ! (3->i-JI — Y 

. -Sj-aJ! CliLLp* 4j Laaj taae I (jU~ i L«_ia ^JL? i^>JI 3j^~"^ ^Ir <J >, 1 1 ^3 (3->J! — i 
^If 4jV) Lu-u-fljV « LJ ■ oL-ajj j_TL3J» 4 i <"i s LjjJI (jLi ^j^> « Jl (J-iLs- jJaj 

^j-a d-Hil 4 >■ LuLv tjLa I jJj ' <Lj i uJU J Sj-iiaLsJ! ^ j se i^aJI LuJLe-) ^ flla ill d)Lajl*_U 

/_lc 4jLaj i t Ij 4_aL\J! I *"j Laj i u / , Ir 4jajil >J,I (_L-^I (j- 0 LLgTLjv lj-a| Jlxj ^j-u^c.j_U «*!jJi]!» 

Lbjjjj La L4I ^ Lt^' 1 ^tFL»" 2jU! CjLUf gjuyxli 3 nlt"U cTj^JiL>JLl ^1 4aL^>VLj 

dltu Jal A". -^Vl . 4 SJ t" a (Jj-i-f 4_ija}L>*f i_ajLk_a LlILLib jjLfl i4_j_jl_L>J! oLj_j*_I]! oVL>- ^ 

^IjLcl uaJ Sj^cJli! 4£LLa-L! HGC 4j; mi j 1 1 4j!jjJ! 4_L»J Cj-j-£>jI jJaj - j LOj i«a sell 

j-lIajj . <Lu^2jji^>il Ij 1 ut ! Cj-l>- (j-a 4_Lula i"it ^'^» - »- ) (_^j^j_a j_Q^c_a I gJ I 4_iSLLa 

(j-a |»LtJ! 4jLala j 1 a 4_o^a Ojla >■ (jl cu-lVI ^jj ^ CjLc.L«j>" ^j- 0 JJJIaJI j ta ' ciUj 

CjLjLxjJ! 4_j '^-j ua j.j (2)-al d J ua 9 (jl ,J-^ * o' ^1 "^iL^tJ^! lLUILi <J Sj « " 1 ,1 i_3jl_>J,! 

£ya 1 gj 1 j CjLu_»J! lLUj jti^ I Lfej-pj (jyll! d J '-^ Ljl uaS (j-a 4 j<> i>>l (_La! 4_u!jjJ! 

4 taJ (3^a-i 4-j <^>j ua^JI 1 dl gluLa '.(j-Ljim jlj^^U Bjji" 1 njl <J 2 fl I a I , I ^If (Jj_uaj>J! ^jjj 

( 3 J>, -" fj-Lfl J-t^LlI!j 4ia-aL>J,Ll (Jj i4_u!jjJ! CjLLiAI 4jj-aLa 4_Jj^ CjLA_uijl »1 oijLj 

^l^ol^l A^'leM^^ : i - Y 

«. 1 ua C ^? ! jJ 4_^j>> Li 4_L-L»-C Jj I O Jj._>- 1 (j I j-a ! ^ j 1 La 1 ! ^ _jijtJ ! O-a > Sj J 2J 
4_j_ii Cj Lj Ll.a-«J I ( j-a Jl_iSLI I j 1 1 1 j 1 <_ASJ I j Cli LJi-aX. j_j JLsu j . ) S 0 1 Lc 4jj in jj ! 
<_JLSJI (_p-a 1 Jij*.!j oij S^JUtll! r 1 uaX VI ^jj I aX JJLC jl^jj 1 LlILjs- 4 t lLujjJ! 



jj_c 1 uaJ I i3lj._^>JLl Cj Lj lLo— «J I JJ_c -iLpjl J-a (2>^>-Ij • (J-u LjJ^Ljj-H j ^JSLIIj (j^Jljj.J!j 

Jijj_j La 1 ; 1 1 j j fl '.^..jJliJ 4^>JLi-i> r I ua£ I (jt^C- ijj uajJI jo-ibjjj U J)J tali (^JlII (jr tiij-l! 
^fl Li j i 1 11 r I uac 4^.!jj jjj^Lliej (3-a-« (<jJL«JI (iLscjl ^-a^" ^ jLtajJ "\ * ^^JLc 

O j-ajj 1 £j jJJ j i^if i_aJ I V 1 J^c-i (_£ j_a ! V 4j I J~;i-C- < iLa-m J-J-l I 
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iujwill oiiljgJI oiuiigJIg ogwil uLulJ piljlll j Lhli I 2006 ^li^iiirf 

uojJLl 'LajjJa ^Ir (Jj cajell jeJLtJI «.Lse_il £j_a^»- ( jr 3 »1 al « II ju ^_a-a^><i,l u-uJI ^ <i~i 1 u \ 
A flLu U Cilal olj^VI ^1 _jlu ij»Lc (jr^J • (O ' " «b_a-Lj*iJI r I ua£ 2 I J At «Lj5c_Llj 3l_3 jJI j_a 

jjj£La-jJ (_^jJ! ^^^I Lr-^' -1 o' »1 al « II (_Lal_ij . in 1 1 1 p 1 n->JI ; I uac fj L}Li>. ^_L)3"' ' 
iJlAl! Jjj 1 n (jyi*-^ i4_L3l^ CjLl«£Lij (Jjj qui I p i u *>JI t I ua C I £j_a^»J jL-i£. £-La-9 «^Lijl» j-a 
3jUx_lX! CjL^?jJI L-xiflJI (^jjJsj—a j_a 1 * (_L^>! j-a ^ * * ' 11 J ' ' ^ ^Lc 

»l jJ| (Jj_^Ij Cij-a- < J >J| Li^L>J! «4_jj>*jj» j_a Ij-SLa-jJ (jl j^L>*l_iJI (_LaLjj 

i-flj^ L5j4^ V ( _ r ik I JLifc LLajJ (jt-^*" 3JLSl<5Jll J . (jr ti>j_U ^1 i n -^-1 £jjJ-! 3-LLfl 3.SJU^a 

l^£L iJLUI J-AAJ 1 ol->> 4-CJjjJ,! Ml J 1 1 »1 Vl jj£i ^LlILj lliilj (J-O-C (<UJ (jl jSL*j 

lLUj j-jl <i~" i n'^ iJIALI Jj-j-<-" ^ylc (. i Intl^ «m£j_M o'j-^ ua£ f ^ Lj}L>JI ^Ji3 CxJuL>. I i! 
t_Jl ^IjjJlxJ j£. i_kllit>a j^a] dilj j£J < j i>i«tl liJJjiJ 4-t^L>JI L}L>JI ^1 JL^J! Lj}L>JI 

- <J j j La 1 1 j-La-Ll! 't-4^J <j-a !j_lA>s jj^J V JlS i-d-Jj jl Lo^ ijjiaj^l! j<i i ^jj-U (Jj^£ (J-al^ 

ijj-al^ (_C,j ut \ J-caX i nl jl SLa^/Ll ^ j <^>l ^yi>.j .3j iJl£. CjIj) i i a — £jjJJ 4±ili -1 ! 

.(JjsJI jLLa i_i JjJtJI j-uajti! ^ i n-^JI (j ta^j j 4^ Ltlll O^l SLiiiil J LaJ Jiii5 

j>a j i Sj i " 1 1 ^5 j^ a " ' ' ii Lijl j^H^LiJI ^S^jjj idlLajjU a j>a p j « > t ^^| ^Jjj La ^al Jur" i nLlj 

diLxLa-C JlC.1 i n" Jl^j . L^-La ^\ ^\ ^Ll^tJ ^ jJI (_jiajj_aJJ (- il 3 jl J_l$ jl 4 jl £ j i <aj 
t^ tjr j>jirj i"itl i_3jJkJI j j^ajLbjJI (_psj-a (JlLa «LLajJ^I (jlslj-a^Li julx^JLl Lctaj] in i tl s-LiiiC^I 
J a i"i"j .4_uljjJI di\ )lj La ilazl j-a Lbj_i£.j i^^^ uJI «.ljJlj i((_)IiLcjJ! (JJLoJI j jj) ' " '^jLi (_p3j-aj 

jiL>JI jf tA LLa^J I jf l( _L^>LiII ^Aaj (Regeneration) 4^4^ j^j^j I <>»j f Sialyl .-<lj jU-,t l 

^Ul Cj»< ,111 

CjL^cjI SjuC Ojj^vI JL^j . JUJl^JI j ua » tl I Jl^J (_£j-a.S jl Ji-al j—l^jj CjLjjJj^/I ^Jt>\ j^jj 

jjjlj>JI j) <>.«tl Ji^. tiujaij i(Angiogenesis) Sjljj^ 4_lcj! jj£i c^tJ Sjljj^ L ^£. 

jl j ^-tl dUsAK La Ij-;^ JljJlj>JI j ''^ «tl jf ^ 4_uLiJI 5K tSoll JlLaJIjj .^jJI j>s 4JbLi£ (jlc 
4_u_lII (JjJLjlj I ji» t^" in 3j SJLSLill lLHj ^Ir <_ii_i_ltl »l al * tl (JjLjxjj m -a-l t (^j-cLiU 
. J j Ti i n [ I ^ i iiT&it (^LiLI jL^>JI £-a (3^1 JJJ C^ptJ Jjj-U L^Litit 4_uljjJI 
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4006 jiS-jigifl 15 M 2 iicll iwljgll PQiJUjI uUlil 8^0 lUli I J Ifa li I 

Q\U in I (jA^.j._iILa <j--a t^j-lS>JI J J_i£LIIj (j-GjjJIj ( lLSJI (Jil-a ("i iJI r I uaX VI £jj j-ljjlj 

(j-ll i(_Lalj_*JI (2>^a ^JutJ 4_x_j_!Lij p II C 1_S jJ I a Ij-^l ^ i"i J I <j-a ( jr u3j— . a ^_yj| 

Li-Jl..>- j^-P ' 3 ^ ' ' 11 SjiX SLpJI JLjJs ^Ir » ULJ I di^?JL*_a 

.'/.V0 

l_£^l-a Lt-Lo^ > - (j-X_L3 itia_>i]l »j ) i ii I j 

«q^JUJL>J,l)) <j^c j-pll {y* j^-II -^j^-j t>» >M cr-^i *^J>^ 5JLL-2JI 4_JLL>vi!l 

(jj^jjj (j^jJI lLLUjI 4 j i ii j i r I uac N 1 <djl« Atl 4jvL>JI <j£. J-£&J ^Ub^J^c J^j-J (j^ 1 - 1 -^ 

. XY * ^If ijjJj^VI Sj-cl i ill SLsjJI JLslj p-jM i^i- I i 3j_*JI ljJL£.l (j^-a «3jLo*. d -»■ uaj» 

^ (Gallup) vj^W- ^M*^* "l>^ L?b^' ^ tVi.nl ^jbj (jJj (jjiLiiL liili jlajj 

^jLHj jLrtjl (j^AJ J • »l ua-C £j_j-lJI oL>o (JT £Ljj_a^M jj j gj>JI flja. jj 4_3j_sti ) \ \X ^ Lc 

• £j>U frLuacVb ^jjIJI Sjila (jj_*£.JU c^\l U", ,„VI ^^Um, (jx^a '/.AO - ) 
. SLsoJI JUu figjl <>>r Li £>pJI '(jr^ Ij_i£.jj (j I (JaI^j j I i^yi — Y 

I -1 '.SL^aJI (Jj-3 cdJi p j'^ t—JLLs lil (j-LBjUil p^jjLsl r I ua£ I J (jjJuLLuj-a °/^Y — Y 

.SLajJI Jj^ j-aVl (ji^Ly li| (Jjjji (3^Ijj V 

in itl »l ua^.Vl j_bljj_i J)l t "m L-o-J-3 4 K ut a LlILub (j| J_j>o tjj j 1 a La jl lILcI ^Ir j 

j \1 q <T CjLjI j_i_>iJI ^al J •V" 1 11I 1_iJlj>- J a "' H J i I j-a-J— >JLl ^If t_>j>- j) "1 1 gj Li_a i^jjJJ 
(_ij_ljlLI p_j_j_S_lII ^ya J-jjJ^I «.lj^>.y i_Jl3j_jJI [jj^ 0-°J in 1 1 1 4_aj^UI jl_j_iJI ^-la At 4-La-Ti-re— a 

^Xenotransplantation) ^j^.!! ^jjJI oLjW Lfeixi ^jlaJj 4aj m >JI 

4_^^L?*y I Cj^I i>»«t l j tjjLuxjV! Lj_Laj ij^s-T ^y*. (j-a p 1 a ->- ^jj-LI La (j| _j t lj>" r I ua£ I 

(JJaj 1 a i 4_^ jJ jj£[jj_i_iJ I dll cLLuaJI JJ^J i4^Llil (JjIjLjJIj iCjLlL^jlII alxJb Lj-xLc La *" (jylll 

. 4JLk lLa 4-Cj 1 uJ LJ -t^ <J AlUi a AjC Atl tiJLLj 

: <aWi$ <Vv^'\ liax) cu9^b-V\ coW 

^>l Jlir "1 1 nl 4J ( 3i e - 1 ^ LiLH Cy ^Ljub oi - ^ '<JJ^>JI l^ 1 -* J> J ' " (jl 1 11 <^ I (jl (j-a p_C.jJI ^If 
LjJ diL9jiit>a diLjl_j T pJI (j^tS i4_l^^L>-! i Lajl j ua Vj ^L9j UJ- 5 (j^ 3 4jaUll 4-ijLso diLil^pJI 
^1 4 j 1 nilL) LiLIji^ j_>a^lj i4_l£^L>"! Sjj uaj 1 j « ^ (_UaLtjJlj L^aljJL>-l <-;->^=-J 4_uaL>- CjLAj^j 
(JlLa i^j^so V| t_<^tj La^ t4_ul 1 a )| 4_2j^laj 1 j « a (J^aLtjJI t_t^cj t_ijLiejJI (jlj^j j_u_>J,l CjL)lj_p> 
4_;S>L?*^?lj 4_pUI 1 ft AK (j^a j^f J-^iJ 4JLaIL>J,l LaJljIj^ (jaSj LaJilc. i_ljL*aJI dJJj 
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iujwill oiiljgJI oiuiigJIg ogwil uLulJ piljlll j Lhli I 2006 jpui -M^fy ^1 

^jjjJL*. (j iM 1 11 tlj^ jl^^l CjLL) (.j-^J 'J C ^1 ilLtl tjj-2J! (J 1 ilitl (JA 1 11 *»0 4^J^>- ' - *j J to 

^^AAV ^Lc ^ Eugenics jJka^_a oj-^W- fc}-^ -oil)'-* j^jL^ 2 Ch 1 ' (u) Glaton 
.( T0 ) «4_Sj_fljLa 4_u!jj LiliLftj ji 1 j-jj- <- 1 1 uj ji» (^^isjiJ lEugenes t- 2 g V I (_L^>Vl 

4jjj_j_a i4_Jl2 «JI ' 2J I (_j.II (JL«_j>J! ^j- 0 i LuLiLj^s a >■ ^jl qoJLIL*. > 2 " c l 

i4-)JL) ^"^4^1 <i i ii aj '^>J<j '"'^ ^-^"J (jr^ ^ J*'^ ^" U ' ^Ls 6 - 1 ^ J^**" Lr^ (Jj-?° • ^ J ' "La d^^-ij 

<>j)JL». ljL». La tjLc^ i - * " ^ n j->» /— jg Jj cajeJH 1 i nl i nl (JILqj 4jI La CjLjLi_3 JL>-^? 

MortOn QaJjj-a (Jja-a-j-a <_<_ulaJI ^JLa-lml iSj^elll CjL^?jJI (j^J .j—iSLoltl d *'JJJ uiJ s-Lalc 
(j-a p j (2>^> J *- 1 ^> i II (jl ((dlLu^)) 4_a_x-a^>- I £yi J-J^l ^j- 0 4jj£LU 4_t^>L>J! 4JLcj_a^5e-a 

jjlfl 4jLx_)I ^.jLu Lai . 1 j 1^ luJ 4 a - *- a ■'Jl («^*^>- 
4_jJl_a ifuJ! LCjj_>sV LaVl (jl S • uJI ^1 LaJLu i4_4jLatl (Jjj i ii tl i4_aJLtl ^Ir (jia-L-JI 

U vv ), 2^1111 ^ 

4_lLCII ^ LxIl^^J! jl "i in! ( -o^la J-»-Aj iPearson ^j-^j-u JjL£ i(jjJLtL>. j j o I" ^L^ 

tjL^ La^ lt jjLib University College L>J! 

(j-a 1 jlf dlL>"jJ 4_t£. CiJ^Tli iglj m JU>-!j (^Jj-I^ 'La ^jls ^1 ^JjLlI! ^ ' 2 ))) '(Jj 2 ' t— ill^ 

.( T ^)«Ld2cj Lj i n->. 45LJ^!i^V! ^ oL>JI *L2jj t^l i-^Vl ^Jj i JljJlxjJLj iSjLiaj>J! 

(J^ p 1 1 "jj . tLu Jlj»J! plf ^ i ii i Jlj>> Ij i !jLL«i_a L-je-g-La ^jL? 4_j| Luaj] j ^1 JljSj 

(_LaLm J-Aj i^jj-i^ij-uJ (*lj) «r» (_UaL»-ll (— il i ii"^ pjJ i r 1 >.VI p U t ^j^/l 4 i i u II t_JUa 

p&zdi Chi square ((^L? jLoi.1 ^JLtTug Correlation coefficient JaLujM-] (^L^Vl 

(_Lal_»_a ^jj) i iij— u J3^3 Jl^J . ^j_i^ij_LjJ j^>-T ^Ij_jj>"I J-Aj 'Q^ >-^l >l JlILc^l jl 4ja_Ltil ^If 
j^^Uj (j^JI J-*l ^laJI (>Li JaJjll 4_£J J-J-^? ^-^J^ 3 (jr^- JJ- 1 -*-'! J lj^ _ Lu^jv - Jal_uj^?l 

OjjJLi^I ^Jbj-^a 4-lIajJ atll 4_jj>> jJ I (j^jl L^-sell i«.L?jJI C1)IjLl!L>.I (Ji-a iLj^iiL^ 

oLi—iisLjJL ^Jl t $ 4jljL>ijl ij_ie_3 (J^>-iJ njJ-lL 4_*^aL>JI 4_J£Li f.\ ua >.VI p i 2j (_j^5l_>JI 

. (4jIjjJI j 6^- el^ J-ALcjj 4_^J -3j^jjU",tl 

LkLc^J ^jPJI LLp^j-JI j^alj-l OjJl>- mhII OJ-^I J^jlj J C nLJI Qj-aJI jj-ljl ^jr^J 

^jij^aj iRight-wing racists t > T u ; La_jJI t >^ > ^ii»JI Jj^ o-^ '^jl^Jj 3juL^ 4JjjJI 

JjS ^ l Jj ^Social Darwinism 4_ig.Ui^VI 4_ujjIjjJI 
(JLj_i. ^ .^j iHaldane (jjjJLb • l _yu. ^ (_L\-« (j-u-cj) ^ iShaw j_<i/ jjLjj ^jj^>- j j <j '"ill 
lt jj , n ;^ JI 3ljl in tL 4jjL_a danger j_^jl_^ cd^-jLo ^1 4_^L_^^L 'Bernal 

. C 1 ')J i nitl b i-»-"it ^j^i.^'.j 
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^jLi 4JjjJJ ^ a i n" 4_u-lj>*jj 4-Uj_iJ! (JjjJI {_ya Lfcj_j_cj SjLstlLI CjLi^jJ! dijL>-l Jij9j 

f (jJaj ^ Lkj^ sterilize p t" 
. *l_L^j^?! j -^nAUl «~,tl 1 1 j aUI ^ . ..t I i^jijjjJI isL^_<^>^! ^LJ! jujj (>scj» : Holmes 

i^-u-p-^jJ! (_^jl_Ll! diL-ul j i ii ( aLifaSLj! juu LJ-*-3 Sjl^JIX! cjLj^?jJLj 4_lLo-j_J! 4^j^>J! Cj 

jjjjJ! (^^Lir iStVl ^If <J j ■ La [| i_)jL*-jJ! s.!j_jsJj i^jjjLLI! (j- 0 LgJ-a-^L) CjLiJj 3jl_i! < " ■ * -t uaj (jj^JIj 
JJ 4_u-ul_Lo 4 'i a — j-a^?! (jr^ — Ojcj i^lj < LlLl>-_j_JJ *Lp^J ^1 J-tis 

,^3 ^jLa—tiajj ^? "J i i J flJl 4_lLlj>.j-jJ! Ca\ i ul j i all /_ 1 e (jLa-^o (j I ual > "' e I tiJLufc 

3j_a! jJLo O-il^ (jjJ-II 4_uJijJLi Lfctl) Cit i ii i—Sl JUfc^?! Jjj 2 >< ) ^-j-Lali i aj (3^3 pJ 

p^M ^jjlZUj Eugenicists tj^jj^j-J! tjl^ cj! ij juiJ! j t-j^^l jujl»J! j .oijJ! liili 
4_ptZLa ciiM_Jf ^jl^j c^jl^ forced sterilization mntl ^t2*rJI J>L^ <>» L^J.>U ^^idij 
^ L^jlj_ul3 j ^JAj ^"-^ ^jJ! yi M-^ (j-o l^M>i jajJb ^M-jJf tj\ Recessive alleles - 
iCjLl^J! aj gJ «Carriers» (j^LaL>- Ljj_4LL3 m^?! (_^3l •V ('ii^l j—lIL^ Jt^j ... j . J mill 

p gljg 4 j ^J^*^ o^*- 1 L° ''•"^Gene pool oLl^J! ^^.M i^.-^.tl edJj qj^ 

(^lII ijj^Vl Defects _^j_«Jt» ^ jujl»J! LiILubj . I ujjI 

^j_aJ! (_>A*J Li!l_uk '(Jlill Jjj ' " ^Irj . «LaL»J! «lse t^aJI i n-*-" t I gl^Jl * a ^jlSLa^Li ^jl^ j^tc 
4_u!jj (J-o!_j£. (-Mint ^ njl t(_^3ASejLll «.l^jJ! (t^lSLa tJI flloVI (j-a Sj-ij^ CjLcj^jst-a L^j 4-jJux^JI 

.( i0 )jUL^I *! jlc. ^ Iodine j^jJI (j-a 5 ,xA^.;tl obji^J,! c-cluij Jj t 4lm. 
^pJ! i-iljjt^" tl ^ o i n" i^^JLsJ! ojijJI - (jij . .. 2JI p_lSjijJL^ «JI oj-^' iJ^'j' lt^ !>-^J^ 

Ijjj^j ^j! (_Jjj5 4_^tHl! CjLL-^J! ^ jr LaL>> ^If (_3j_»jJLl «.l_Ja^U ^Ij^jJ! ^j^cjJ! (JUc^a Ciifl^so 
Ji^vjJ LJLc Ij-Lai" (J-«^>>J ^^Jc (_3j_»JiJ! JxZLujJ,! p^J ^ljJ J^J i«.Lli! p^J D' 

t^jjJI I juk ^ tijLajl*_a ^j-J! j-bIj^jj .^yj^tiLa tlr^-I^ i Abnormalities en! jjjui 

^yl^l CjVLcJb^l p^JJ-I (j^j-II t(j-Ljjl 'iK ui)l\ ^3^_jJ( Jila 4x.j^J5c^o -ilj^l (j-U '(Jl^-LI Jj j i a ^yl^. 

Carriers 4JSjJ»J! ^^jb tjLSI j>-2 j i (jt jcJZiX\ (j^lj — ^13 (_p3j_a o^>- (J^>J ^ « j AaJI (j-o 
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Germ- line ^mi^l jjjIaJ! ^jlLa ,„ -Jj »~ uA\ . *Lbf La-g] jjSLj jl L>-j>y 
J j-af £j-a^ ^ 4j^tiU! SjLkJ! cj^LJVI tfjub JiLa ^ UUj ^L-krJI (jlSLal engineering 

4_i-3 La.) ^ ^ "j Luo-j 3wj ^^L*J! j i<->! lilj i4m»i (_LaL». 
. 1 jl ^1 > 4_ul^ i ii CjLc ja^-o (2)-° (j"*-*- 0 4JLaL? 4 i mi 

Ajj i OjL^ Lgj| a fli3 LlLo-^j-J! (j-a 'l-i J KiJ^' (JlSLiVl ^Ir ^_yjLUI ^ i in IjJt La! 

jjjlj>- ^yJ! liili ^ l^- 3 ^ Jl -^ '(JL^-ll 2 «j Jajj .SjjjJI JjS (j^a 4-aj_cj_aj Coercive 

iSjl^e-jJU CjL^?jJ! j^jSs j_j-i^>- <j^--J - p j i_)jLtjJ! «.!j^>J jl (<4_u_aiij_a (JS^/lo (jjjLil! J" a ) <J i g j a 
OjI^ ol seilaj^a (j^j) Moron (JjLLo j I 4JL| La Liase-ia (jl j^_53 (jl ^L>J,! jJJLs^l ^1 i^gJ (jl£ 
jc5L>o (jlj 4 i>»1 A <>> 3 ^ JJ? ' a ' ''Ld-£-*J! Cj^?L>J! (j_a j__ljJ£ ( Jr 3 (JL>J! ( JJ -A 1 a £ ii—Sj-su 

. |^ i ii ^ Lj-a-LfljLLi jl 4 ojn«~n 

1 4 IjjJ! (Jj-9 (j-a ^ ° jXJuo 1 ^Ir JL< "i I j i LiLo-j-lI! ^Ir ^LU! La I 

(jl j I ' 4JxiJ_>iJI CjLt-a-Ti— >J,I (j-a i La a 9 4_Ls (j^/ ■ J i S" caJll (jjj 4-! (j.3^- 1 D' J-^J- 1 

5 s ^1 . ..tl 4-uJLiJ! o^j^>o i4_uLiI! 4_J,L»J! i_ij^>J! j ia a . I^Lljv^jjJ! 4_l»J ^1 3.sj_*JI (^ s-^H 

oJUfc je-ifcl (ju (j-aj -4 nj All JjjJLxJJ (_£j-3l 4-)La^»- oLjsoL i4_a_i-uL>. 4_2j^ia_i 4_ujJLl! (JjjJ! (j>a 

.t_iUo)?Li 4-^UJI ciljl j^JI jLiej! ^ Autonomy SLJ^Lai^VI jl^o 1( J^i>JI 

jl—p^l 4j| in a i(jj| i jj <" i ii jVI (jj^Vl ^ ^jij ( _ 3 lJ! i^J^'i H-kLajVl LlLl^j_jJ! Laf 

Fit *U^^I ^ ,-,,„V 

(Jjjj^b — I JLlU 4_p-L (jja — ^a 1 1 "i i 3jUJU>J! LiLo^ ^jJI Lai '.Unfit (ji^JI uaJI t j" i ill j 

.^ v ) «4_i3!jy! ciL*lcJll j^cl ^J! (jr^JL^J! 
4j^i!jj (Jj^la (jc i(jl niVi^i Laj_Lc diljl-tiJ! i>j_ib Jibs jLiejL (JaAJL (j|jJI_jJI ^jjSjj 
4JLJL < jiAU <_>! uaj (jV I j-l-l^ ^Lo-~l-->>I LiJLiib (jl ^Amniocentesis ^LuJI Jj_i) ^^^-tlaVl 
(jl ^>>jj9 .^1 g y\ Jo f (jl 2 j ^Down's syndrome (jjta 4— ajM^a) ^j-JUl 

(j-a J-J^l ^JL£. J-U (_3-IJj -^'--1 j 1 di^JUL-a 3^Lj (^1 t_Uj-flJ! J lSILi 1 1 ( jr 5 3jLlJL>J! LjJLp^j-J! 
i>JL^_3 iLiUj £-aj - (_pal j -^-Vl ^^.t^jLt-a (_Lu3 (j^ 4_lLSJ1I! oJL^J 4jjJjJI 4 ajl St I , i nl La^a i4Jls>^?! 
iLillll (j>s (jn^ttl ^Ir (Jj '.4-uLso^! p j"aijS~wt i j j S" j| (jAJLlLJ! tflj^l La " (jJ Lajjv^oaJ! 

(jl in t (jlSJI (j£. (jj^Su i " LiLIj£j '.( J7 £LuLa!j j (JSLtiu <LuL>j^I ciiljLpJ! (j-a ^Llil ^jjii! ^i nj)"j i » 
.(jjj^Vl J^Lli! ^ 4^j^t>sj ^irth defects 4jj^yi c-j^ooaJIj l( «^»J! 

Jj3 i^LalLs-^?! pl£. i nl j JL^tJ La^ i LfeJLa* j 4_uL^o^l CjIjLJhJ! j ualaj V J-«^l (jSU 

j-uG L^J (jjSLj 4_u!jjJ! t— il jiii "tl JL^a ^yfl 4AjJ_j>J! Cjjjlall! (jl ^j-J j) <j fl ~i i ul J 
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(Jj-i^^l i^jj (j-uSLj^a^lj .(j-l.i3L)J ' "^J ■ >j j jll '^h'jJ Sj_j_«Jlll 4_uK i ii tl CjLcj^j>J,! 

CjLcj_«^>J,! lLUj ^Ir i_3j_*jJI Jit" hi 4_jjJlj»JI dll -j-Lu-HJI lLLIj jl jLlUcL) ii_jj_sl!Ij 

(>aj Genetic discrimination (^JL^JI j-W^I U*jiiLa >_iLJ! l£] _pj U_a ij^t SLuK.mH 

CiLjJuLl]! Liilj ^ylc Jl_u>J! £}/LLsVJ ^^lc jj <j o >JI jj ...I J . Jj n" mil L-LLlj^-JI *j 

• ' " j*l ^^^P" lLIIj CuKl »lj i ii i LgJ 4L«j->J,I CjLal J-jr" ( nVI j_)jGj 4iuJL>JI 

(jL-3 (j^a a^£J a ^_aLjj_) ^yll CjLLljsJI 4^ujLjjb (JL^e^a ( jr 3 aj A " tl .SoJL) j] (j^a (_y3Jt Jl ^ <"i 
j-ii^^l jjj! ij i nil La! .(JjjLL>-^?I ^j-o tr^ 1 UfL)J 3j ^ "' a (^^3" (J ^Lu*^ W^rt-^J-^ ^UjjJI 

(j-> i ii -a- "ill (jl j fl£ 'LfJ i^Je uA\ jLul>.VIj Sbj-jsJI «(j_aJu» (jj^l i ^ u J-*-^ 4_t^>L>- .4-jJjJl*^a 

«LLu_>J! cj^L^jGJI jL>"I (j-u^?jSLu 1 a '^jj ■ d j ^ '"'^ (j-iJ-Ilj-II cjIjIjJs ^ j >. a " ■ j i u .1 1 ^^IjjJI 
^ j^>-j3 V ^pJI t_i^_L*JI tPi L -^ JL ^ lP-II i«4_u>-^Lc.)) L^jf ^ylc Lui^Li*! 4Jj j SXI 

La scjj -slj-^l ^llul» jjb i_3Jl^JI jj^Lt LoJlIc CjJLso 4-LLp*_j-iJ I <=t . J LflJI j] J|j ^jj is.Lj^-u^/1 j ut ill 
(JJ IiJlj ^j)<i i nil o^L>-Jl1JI j^>*j3 jls <j| jL>.| mJjuj '"o* J.'^ 1 ^ 1X9" 1 -ijJ^>- ( <s -^'j J -^ 

(j-LlLla^ 4_uJLiJI o^ai\j *KjJI q\ i n-yj ^ Jiir" i njj i<-U-L>._jj ^ 0 1 11 a G>J L^>>ljjl (j^a-i 
I 3 l"i a i(3^-l '(j7-^'jj^' i ii-a-~ill ^ il flj 1 "VI *- ' 4jjJjLi «.LLL£.^/I ^"i o"ij . a i(JL>JI «U,uIajj 

«^^Lt^>l»j ^^IjjJI (j;j_x-jJ! ^ ■ L^aj Jl^j L_u>*jJj-i£ji!l »l^ .~i c (j^j-^Ls (JjjLlII <_ ilr I (j^- 



_ 1 1 " 



Jtf^Vyi JjS 4jLcjJI (j^a Lxlujj l#jj>. 4.L.H.U 4-o.VI 
i4jj!_>uj ■ flj| 4-S_j_j-£ t^uLlLlI (j 0 uaj V ^^IjjJI 1 11 -a- "II ^jl ^Ir LxA JuJ in "ill 
Luljj ' ' "''■■-II (j^aLsr mi^/I ^Ir (j^-*^- 1 I j-Ij • -ij-^ll t^iJi SjJlS_o Jj's ."i" 1 uaj] Liljl mi" e, ) gq»J 
«(j^-i-iL-*-II » (^^aLir ."i^l La » ' L4-4 1 p j cu-flJl CjLuV LuIjj (j-UjL»JI ^j^iVhr ."iVI j_a Ij 1 si *" ) (jl 

- J <>>3| j| 1 1 j , ,. A 1 3«.La£ULi «.lj^/l p j » 1 bjj (jl ljj^La_J «Lt^>j^ 
jl .(JLilLI J j j 1 11 (jyic iLoLjj^j^ (j iij intlj-b -Sjj L^lxJI 1_lLlj>" j_J I CjjI (j-« (_j^aiie_iLIj 

jlj ■ ^ j I • A" . .. 1 1 4_uljjJI <LaJ * j^l (^1 SjLuiVI JU£. (J A "1 1 1 LLLus^^jjJI ^JLLajca a j>l J-jr "1 . nl Ja^ ■ ' 

^pJI atxAl tl (Ziichtung 4_uUVLj .Breeding ^ r< .n l a 4j Jjl-jJL^u 

.( 0l 'Selection c_iUeliVI (jjjjb ^-Mk^l 3^>.jiJ >L^>f t^ajiiei^l 

j mi jll (j "J«J ' 11 Sillill 4_LflJ^/l (JjIitJ 4j| ^a^LcVI (JjLxjjJ CjILs iLaLc (j-Lu±A~>. J^eJ (Jj^ 

^J| jjl A~ *j , „ 1 *i K ■ < gjl ilLali a 0 ">>■ a j k iLx-SJL) SLLaJLa (jJ-a (_yfl 

Llj— i je- T i^ 1 jVI Lai .LiLIj (j-a mJI (j 2 ~a-"n ^Jj . . . pjbjj^Ii (jylc 4ij_a^e_a jlj_jja Sj^j^Ll a C I 

uij jl (^Ir lLLj/jj LuLi — I gji-4 L2j ' " 'JJ LaJ jl 1 j jjH 1 "I dij-Liu 1 a j a — 1 g-utAj ^^LcVI (JjL^uj 
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- flJUIIj t jj-LaUe-.^JI ^jjeTi-mj ^-N La^ual jj* Designer babies »Jj .-.*"ti JLiLVlsj 

jt-LftJ L^jLi 1 j * j ' La_i3 LiJ^"i i"i J ^jP-Ilj i4_uL>o^?l CjLlLSjJ! (j^a J_)Ji_*JI i AjlojJ — »1 <i U tl (j ii j 1 (j£>J 

. 1 ^ jl , ,. t i"i 4 Ac (jj<j i ii La_i3 jc^lielii! (j-a I ^^3"° (j-ijJIj-JI 
:4 jalf Cj^Lx-a 4jMj a JlSIi] I (J^L>- (j-a i-dJj ^"""'JJ 
Jjf 'tjjLh 1 j^J-' cJj ^ylJI -ij-a-tJI JM_jje_3 : JLcLuiXI Ljl u3 Ljl—iJLflJ - \ 

»l ihiII (j-a ( _ y jua-^J V IjJLC JlC.1 i nil t_j| -^^l oLlLo3 CjJl£.L^u i^JLtJI Ly S ((i—cxiLj^! (JLais!)) 
(j-a (.Js^VI diULa Aj) jtl LlijU (J~'J *JJ .^Jl AtWI i_)L>olj (J_a_>JI ^ C j«JL*_JI «.l_x-il a >■ 
.jqj>-jJ! o'^rP^'j d ' ^"MJ .' ^ ^ J" 0-1 ) ' >l i^-^^l CjLi-lSj (JjuaAJ IjJ-Jj (j-ijJI (_)^3lir <1i^M 

CjLj!j_l>J!j CjLt^sJa-jJLi £-j_ljJIj i4jj>.^\ J_La_so Mjj-j-^?l Sjj Laj 1 1 (UjLxjVI CjLloLjJI £j ^ i ta 
(jiL>JI ^LaLtisI iOjjLIjui a 4_j-3}L>*l 1 >1 i>> 3 j j~" (_ r ll!l t5j^>-l ~i utll j<4^>*jJIj i4joJlU 

: Cell and chromosome manipulation CjLaj-mj-aj^sLJij b^L>Ji 4JbLL« - y 

^Ir LujJL9 CjjL) i4_ujj_j£J^I j^j i^>"tl (JjLjjj jjt-."t cLjjtjpj 4_lj>JI LM^tlJ 4JL-9jJI 4_ujJL) 1_u3j_sl>s 
L)}L>JL) Lu-3jJLa (jg-Sj " i ii La£ t^l i ni'i aVl (JUc_a «La^a ^1 ^Li^JLa CjLaj i ii^aj^SUI (J^J 

^Ir ^plSjlJI CjjJljw «Jj AjC < Lu_3jjLa ^^yaLli j-aj .SJliJusJ! CjL>J1jlI! <j-a JljJL»J! ^1 4 j f JL>JI 

Aj-Lt_>!l 412^1^ JLaTt-gj j_a :Genetics and Genomics oLj^^L^Jtj ^ljIj^i - r 

( 2>^-a-lj J . Mijtl j-a-LlI LjjJI J^3L3 4_^ij5U 1 * ^ j' 1 " 3jj » uaj I JiJ i Y * * V aLc- (jr^ in j 1 1 
(J^e-a 1 j i>>« i (Jl J u ! ii| j\ i Lj jJI (j-^ 4JLL!i_a Jj^* *" j' Jj« flJ (j^a aLi^/I (j-a aj-1 

.(JjlAJLj (jl J 1 11 N I j-* (jt^ ^J^" CjUcjI LlILubj 
4_uljjJI oLjJLflJlII (Jj-^ 4 j ^i^La»^l Cj^I .X « 1 1 (j^j JljJljlII Sj_jj>-^I CjI i nil fl j j la Jl^ j 
(j ii i->> jL_l!L>.I (jl jJLJI j«iajt_a ( Jr 3 ^ 'j '1 flJI j j C (j_a 4j| (j^a j<^£.jJI '& i4juJLj»JI 4_uL>iJ^lj 

CjJj-j>-I 4 <ntj-> (jr-3j . jl mi ~i \*$\ nlj *Ij_j>-^I IjUb i JjJjil (j ii i->- r I 2-Hj I (_paj_i_i ^j-Lc>JI 

4 I 4_Lv^?l (j^a (A* * * (Jj-£>I (j>a V^^V) 4JLkjL-a 4 j i n't (jl ^ uaj| t4j. ) I4JI (_^Li_a^j 4_Lju*j 

4^jjJ jLAljVI 4« (ill j lIUj (^L^^l oVU- Cjjx_L^>f 4_uj-L>JI Ljjj^ ^ 4if La^ < liiLjl <Zjlj\£ 
tj^>.jlj]\ (jV Ujj ijj^jJI (j^s tjM (iU L^JjJ (^1 a>U 4 i^ig ->J,I 4_cwVl (j>s 4jUI ^ "\0 (jt 
oJUb (j Ir (_pol j^-^l j ta>. (jj_a^.JLi (j-a 4 u-uj Cj^s-jIj3 J^j .4AIIj O-u (jlr Jj j ca^>J I (jljUj_i ^? 

.(^Ury^JI ^ JaSfl /.YY ^Jl JU3jJI ^ ♦ • (>a a ^,Vl 
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CyStic (jrUL&i • Lii-lll Jla Zlju*ja j~af <>a j^lV.U 4_i_Ll>JI 2JLLUI j! 4_ii3 LiLi V U>» 

oLLpJI ^ Ji-jLijl {y> - ^LLa - L&Uj jJ J-* (jSU i4jj_ l iJJ I jl^A-o I ji^^iu-u fibrosis 

4_j_u2>jwa «La^Lc ~ i j i " (jJj_iiu_*J I J Jlj>*IjJI all C.^* 1 " 1 J ^ l^ili ^ I ' a 4 <a i nil 

Si_£jL^e_Ljl (j-a £_aj^ta ^If 

j A 

La 

(jjjJ-^J! jl i^^^-a-*-!! j! t^ylSjtJI l_ilie-l!L) (J»jl caJLl j in itl tjL^ lil La_C Llifc {J»l i n'ilj '"^ « J lLs» 

S( jr *_a^>JI m^j mi i II jL-LStil (j_a CjLLiLu .Sj_3E_a p j 'I j»| (j-L-i-L*-a i^jLij^VI 

Jj^>LAJI Jlj»JI ^JL jjjLa ;(°^4jj_iii_JI SJ^L^I m -*j ^ 4_l^M^VI Sil^uVl ^Ijlij 

» j in j 1 1 (j_a (j " *q* J-l<-i5 4-JjL^e-aj i4_p-Lj (j_a 4_a_iJ>.jJI 4j.S^aJI (_)_a-L*JI £_La jj-u Jjj) j nl I 
^j^o-LCj-i (j^a-a *L)VI (_>Aaj lLJLLA ^jl j£j-U ^j-a ^cO"*"^ 4_L>-LiJI (j_a li ^L)-3-^ d mJo^JI ,jjjj_Li 
jo-AjLiT 'l^>' joJ LjlgjJs s-Lu^I ^-Laj ^jPil ' j i ii "II » (jia * ' ^Ir p gj| * >V Jjj c^>J I 

MjjJI (Jlj i n llj . 4_lx^Ljj_!Ij 4_uJLl!I CjljjJaJI jl iSj^ljJI jl i4_lL2jl!I CllljJLaJI C^-p- (j_a »lj) "i i L$J 
i_Jjj_s_i i^JloJI 3j-^ ^ Jr 3 (_3j^JLjJ Lulj^j 4" 1 n J i d> (J-Ala ^JxtaB lil_a : ^Jt> Lufc <=t 1 a ) La « 

(JT l£. JLj>-f ^? t LjJ jl 7>~ j in jll jJI_alj cLup- 0 « j ilaJI pJUJI ^ ...^M^La ^jLa^UI (JT l£. 

^JLc tjljJIjJI jJ IjLa ' Jj ua-alll Jl AUVIj 5_uIjjJI <— il h 1 u -a- "II (<jJLc ^ i4_ilp>JI 

j!_!Lj>.I jJ liLa iLillj (j * II (jjJ^-J SASUlL-al jJ Jjj ^j- 1 ^' LJ^-*— 0 (j^L)J lT 1 ' " **■ ' s-'j-^J 

ULJI 

J_La J 1 n *>JI j (jr uj_iill jj baJ) ( j- a (JjL* S ' .' 1 " "'" 4-LLLje-TLl I 1 it3] jJll i> j_4 (_p-a 

(J^jso JlS 4_i_a£.j^a i~il A i^«t 4LaL>JI diLLpJI ^j-^* I ^jl ^1 4fbJL>JI dil 1 nljjJI (_paAJ ClijLil 
(-11 1 nil <J 1 a ' u' l -^-l-l- i (JL^aj . LjLp^l 3jl_ii>j (Jj i4 1 -a- "1 1 n a j j c m^jj>>I ol fl L^jLlLs 

4 j j 1 n U diLLx^JI "Jj^ 1 *"'.'" LLa-S IjLfl '. (jr laJI ^Ijij^l '"'I lo (j^o^tj ^Lll^VI (jjjj-^JI 

Mg I j^a- i a & j van Gogh ^jp- JL^°I cr^-J-^ (oJL»JI fj-^ '< < •< '°> <3-lLSjJI (j^lj^a^U 

.Poe tjVf 'Hemingway 
^1 4 j ualb dlljL^ ^jSLj ^? jlS jj_aJI j j aj ij jJI idiLLpJLi t_x£.>LlJI ^jLa iLiUi ^1 4_aL^^Lij 

SJLliis 4_j^ ^ j-aJ«JI Jl^iaJ ^^lj-uJ,! CjLLl>JI lLUj LuLul (<j-L^a) fJ-SP' (jr^i I '^>l '-J^ 

SLaLc ) Y * j| ) * * ji' - ^^1 j mi ill ^j_aJ>- (jlilc _aJ Cj JLa-j < n I jLa iJ^Lsl Ijl ■■> g I p j se I { j_aH>J,l (j-a 

^jjSi (jJ 4_uljjJI Cj\ ij 1 n -a- "ill ^jl ^j^J l Ly s J I 1 j ' mJj->-I 4_j_3^I_j>"I 4JLia_!L_a LlILubj 

*Li_t£.^l tj-U SjUJLp- 4_lLl^ 3j^c_3 J^Ls* ^1 Liilj ^gjij j 1 11 J j fl '1 ^jtK'tl St^/vl t Jj l 4_uL5c-a 
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1 <i *s p-Ajljis! Ij-l^eTu ^j! - I j 2 II (JLilal ^Ir (j^-*-^- 1 LaJLu 'J~»-*JI (J^^J flae^uaJlj i«.L^jJ! ^ Ir 
pj"l A i 'J* Atl i LjLul p_jfc 1 -tl AU| ^j_jJ1_3 SI 3_a-)^?l ^ » j i la (2>£. Ijl—a p3 S^jr-A 

Q^£Uj ^ j ■ 9 t^Jj i^a flg]| (Jl fllsVl Lai .^»^?l J^>-VI ' fl LaJJI ^^Ljj (^)-a (j^Li 4_uljjJI 

(j-U « I » 4_Jj_*JL t Mill ^l i_lL!i ig.sj J < n (J^B '.<j-J_a-)^l <j-a (jra^-H oLLlj*. 

i l_Lj-o- *lj-<-u — La Jj-AJ (4_Lijj*JI) 4_uIjjJI j"-*'*' 4j| ^^-L (J^j^jJl i_ 

( lLt^a-u-u >)~flJI I J-A tjj^ (JLaIL>*l ^1 i"i" LLx-i — Le_iisb LtlLi jl i Ij^Lt-i-a }LaLa j! 

jlj-3^/1 r I 2j 'I d)Llj^>.| £j-> l5' *LjLj (^Ij^oJI (_gj-^ejJI ' a jj «" LLISLcj i«L9.1^iL£l 3jj i a tj 
jf ^1 >a>LI jUjlmVI jl <_al iVi< VI ^1 a^^UjJI i-.l- l ^ JUj^s *l 

4_c j_a-J*_>3 jl Sj_j_iio£. ^ If <=> 5 j > toj JlJi£. j . (_p3!j_a^! i_dl3 (JlLaj 4_)L^>}L! p j" jLI S t— al mi "i^l 
p-£JjJ O^^l J 'cP^J-^l lP^J-^-' j j Laj ^? (jJ jJI olj-3^1 jj- 0 I 3 'J *.' uK i ii 

j toa> 4_jJLc «Ls-jjJ i^-^-jL-a p J ljS> 1 3jl mi^/I (_L>-I i(_p2>j— oJJ ^jijLc ^yjta^e ljj ^ljjLj 

. ^■° V ^l < v i nil |» J-t^ (2)-* J-^' lP'J-^ 4_iLl^^?I 
(JT I ; Lj>iJI j_t^jJI JUJUxJlJ 4_Li-s(_>a CjUIj^>.| ^1 J-ir "i i nl ^If i_3j_!t_L^ ^^jlj^il jLjJI^^I La| 

(((^jIj^JI jLl^^I»j Genetic screening ((^Ij^II ^j^tlJI)) U-MIa^l 

Lb u i>. flj (j^IjjJI l5>^" 'L-*^ 1 l^-^ 1 " 6-" ^ 'Lr^-il>b^ Genetic testing 

4_uljjJI oIjLl1>-VI ^ e£>*-^M ^l_ojVl Ly lc J j La a V 4_L£.Laa^l - 5j , ..A'.j Lj^>L>-f LI tr^i 
^j^dJI ^ylc (Jjia '" (^1 4_j_£>L>-^I j 5 j -»- j - 1 1 Ljl ua-SJI ^ j-^i^ 'JLv ^! ^^lc j .4_-al_»JI 

jj j a il l Laf .(^a-ulj^l cjIj! , -i ^Vl ^j-iVl g_ljiVb liU^ 4_L^ cili oj^ 5 

(^L-JJ I o J (J I flJb seJ La-^jl (Jj-aJj—LB (^IjjJI jl_i_!L>-^?lj (^IjjJI (_^j^e_lll (j-u ^^^l m^l 
(j! a I .Xjf . La_^_La JSU 3 Vi j ~ ...t,l (j^l ,~„ til) 4—uLC^oJI CjLcj a >IL 

L_a I j—LjLg Genetic analysis ((^Ijj J_lL>o»j > Genetic test ((^Ijj jl j " ^ l» 

. ^ "^4_uljjJI Cj1_Ll*JJ j_lL>J,I !^Si (jj JjlAII flJI j-* Jl^-Ij j-a| ^If SJVjJJ ^jLa Jij-"i i uj 

: (jr L La 4_uljjJI CjIjLlL>-^?I 1 jjl^ J^H <_t-^' di^?L>J,l ■■> i >»"" 
L^3 jjl^i Lrj-b>JI oi La -Jj-J^j j^j : Prenatal diagnosis i&^is JjJ ^AjALtJJi - 
^jjejj • Lfe-L uiij-tiJI (^SUj ^pJI 4_ul jjJI Traits J>LkJI j! ^Ij^aVl ^ 3_)L^>)M ji^iJ 




2006 jpiu] -jjgtfi 3 5 limll 2 jicJI 



ajjiiiiJI oiiljgJI oiuiigJIg pgiuJI uLuiJ &&M\ jlblll 



j! Amniotic fluid (igjJLJI) j^ujaLaVl JjUJ! ^ oLuc ^Ijiiei^L) SjVoJI JjS ^^^J 



^Fetoscopy aU^i! jj^Tm jf (jO^JI /\ ^SU Sjj^jJI L>Lk!! jf ( 3^LtJb>JI L}Lk!! 

„ s> 

1 ui\ 2 ' LlILub (jl La-^ i3j_l-i£ Sjj i a ' 3j^?jJ! (_L^3 I j < a -j 3e (j£>-4-) (jr-'-JI '^h'jj-^ t — ^ ?jj ^ ^a^lj 
,X -^.tL (t.^uLj^l Jl AUfj p^jJ! £jL>- t-tl uaj>.yi utX\ (jjjJIjJ! ^IjJI Jj^>- 

idi^?L>J! llIIj ^j^j •(jt-^'jj lP'j-^ 4 - 1 ^jLaoV! j Laj-J (jAjisj_»-a p j «j ^ (JL^>> ci)!j1_l!L>.^?! oJl^J 
4_JLk!! 4_b^l (j! Preimplantation testing ^IjJuV! J^i 

.^ Y ^(<^jJI JiJj ^ L&Jl^j ^p'jj-II J^LAX! jf (_P=! >aVl ^ 

^jlI! (j_a <^jLuc (JtlL*^ : Newborn screening Sj^jJ' i^?^ JLoi^vi ~ 

(Ji-jdl! i^^jj (jl < ^L»" i_aLiu^V Sj^jJ! ^^Ijjl*. <j>a 3jjj>*Li,! 4^^^^! jl 

fjij Jl^j . SLaal! jf 3j jt->-W 2ujt^3 oMSLAl JLiL^?! liAUjf ^j-j^S s- 1 ^ c^l I <8 j'* 1 

^Jl AtWI j1_l!L>.| (j-£La| tL^>- i^jyJ^Ll! (jj flJI CjI J m" i "tl (JSIjl 4_2jj^aJ! lLUj ^1 J^sr " i ill 

Phenylketonuria oj-i^ J-j-Lj-llI 4_Lu 

.On^ ^LpL 41a ^ISyi t >£Lai 6^ 'cri5*JI ■ " ...... m ^jd! .(PKU) 

jjjLAj ^1 uaJll j! j^VI i-3 jjLiJ! ^\ ^iu^jj : Carrier screening 4JUj>JI ijj^ - 

(jl (j^LaJj £j^>L>JI (j^i'V ."ill (j^B dl^l^ mi a ^1 i^^jj J-^ ^-i-u^ji^jS, J I ^^^.Ljj^ 

cj!j_JlS -ij^>-j jl i(j^a (jr^p" ijl^-i 5jLj-i3^?l < a I £ul&\ ^1 4a- 1 .1 \*$\ jl j»jJI cj! ijf jLll>.I 

j— 5_3 Jii-a 4_ljIjjJI (jlalj—aVl (jja JJL_^ 4l a ->JI (^j-^so «.Ij_js^I LJL^ (j£Lajij .^^(_psjj,l 

w Lia-*JI (jri ijj Jl^j ^Cystic fibrosis u ,,< j<tl i-k-JiIlj lt> ^lj - ^13 ^j-aj lL7 l -a-UI 

aj hemophilia (^jlII j a) jj cLUI j ^Duchenne muscular dystrophy 

.Neurofibromatosis ^"^u^-ll 0 a^u i ^Ij^Ij ^Huntington's disease (j as u i & 
I^JMi- ^ ^ ^1 cij^UJLl djji^f :Forensic testing ^j-^ui t_JaJi ljIjLjl^i - 

4_uljjJI CjIj1_lIL>"^?I ^jLHj (JjljUL) O-a Jiir "i i nl Jl^j . 4_ul_L>JI pi 5 se— iJ I (J^L>> i a ua (jPJI 
(jl 4_ajjJaJI ojub J, ) flj I ^ L?J^J • j*^L>JLl j»La| ^JJ talll LjLua-SJI (^ jl 3«.Ij_lII ^Ir (JjJjL^ 

^jpo La lj-u£ L^jl tl^>- t^^^jj^Cj uA\ <_<IaJI Cliljjjit>a ^jLHj (^ «.LLaj>-l CjjJusJ VLoo^I LlILufc 
(jl 1 a £ .Clllj-a 3ji^. j!_l!L>.^?I (jPil i4_u_x_JI CjIj-jJL>J,I jXtl iSjLs^lj Sj^a 1 j Lljj>- I 

1 j (Jj i^> -«.tl ^jjej (jPil DNA LjjJI CjLjLu d ^ uojjua^- ^j-^j uaieJ 4_iS^L>-l i_3jLie^a LlILuii 
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La J-Aj t (" tv )tLLa^ uAl 4_*_)Li]l CiLajl * U LlJj-i_) i U» A -»■ " ^^^jJIj i4_uLL>JI Cj\ 2 J 2 s&HJI (J^L>- 

^ i_fl>juill Js> ^jLi r", ,„ jj : Susceptibility screening dIxsxmsVI^ owisVm^I - 

- J j eu luX\ diLsLcl i_ < j i n" Jl3 (jPJIj p $1\ ftg I jLLa J^>"j3 (jPJ! jlj-aU (j-Lml i qj^JI <^JLaL»J! 
^Ij^aVl Ja-Aj AiLc^L (jjjl uaj <_LaLc V \ • (j| Hunt C^jLk OJ^J^ '-'"^ < ^ ^ A"\ aLc ^ J 

l_£j_^eJl!lj in ill 4_lIj_>iJ! 4_>JLjtX!j i4_uljjJI <J . .. 1 ' j tl (JlLa i^^IjjJI (_L>-JljJI ol JjLSj (jl 

pk* a J) i^j^IjjJI (JIj-x-jJL (jl « JJ La-J-3j . 4_j-3}L>*VI Ci^jl 1 11 "it I (j-a Jl-iJulJI i^^IjjJI 

l_JI 

1 aiseltJI ' p 1 ujj ia^L^I SjLjjuij ojju^s 3Lj>. ^1 (_^jJ3j i3j_iI/Lla 3j^?jJ! LfcLL^-iis i 'j'^*" 

(_£j_x_jJI ^ If ^jj—Liaj-j-tJ jj-a p_& Jj^Li^l s-LaJLc (j-* Jjl^J .dilj-JI «.!JljIj ■ 1 ajuillj < JljJ tfuJI 
.^jjjLflJI e-^jjO-l L>*LLa IjLj*. (Jj^J-l <S^ 3"^^ aLLb i^^pslj^a^/l i_dJj (Ji-a L^c) ^^IjjJ! 

Familial Alz- (jr ljL*J! j^ajLbjJ! <_P=j-a <_p-a < _i I it t-. , I ^^.j^- uuj (3^-*^ i_jiiitj <2)^J 

<. uuuzj is ^>. j^] <d V (^jJ! ^heimer's disease 
l j 1^ 1 j jUs~ ^ ^1 Polycystic kidney disease ,,<f\ \\ SjjuLUI 4_lKI! ^ j! 

^^^Li"! ^i^ojj Mittl ^jj-aJ! ciilj m 1 1 1 11 (J^L>- \~>r 'iX\ ajJ! j 2 a < a\ mi "'si ^aLjjj Lj^jj ^-^j 

Cct-iJaj (jr^' J^y^-*-^' tUjLAl jJI ^IjjJ! gc. 1 all ^-aLij_) d J^**^ miU ^ uaJ ' JjjJ 2JI J-^-"lj 

- 1 S j^i s jLpj>-VI ^l^j , IjjU-^. ^IjjJI c-lljJajuaVI (jL£ I jl ^L^-a I j-al Juu «bf ^yJI SjlAJI dJJj J}L>- 
4_lL2j 4_flJKj ^Jjl J-M ^JJ^H^ 3 jW"^^' (jj - ^ ' J-J-a i_ijlLa-U (J^JljJI jl ^^L»JI j 

s-jjJs j-ic. j-jjLlII i>JUb jJLila i<jVI Lai .^aLjj_iJI ^j- 0 ^J^J-l' iMj Atlj 4^aJLir"i i nU (^j^ejJI 

^jl (jSLaj La tlKni a ^ LaJ LajJ i aj-JI piLc 4_Ljjj^JI 3j!j_jD (_LiL^JI ^Jlll j 3>^' ^ 

4 hum JU>^JJ (j-Uua (j^>iJ ^j_jLaL>JI i's>J^S (J-^_5 ^«(_p3j_a)) p i nl (JjjLji^/I I j .lie jlt^> i i n" 

i(_p3jJ^L 4_iL^>^l {jj^ (j-a Sljj U. dil j)i 1 nt tjj) '"'J « I 'O^Jt-a tjlla^ i u I (j* 'I l^XI ^L*il ^« 

a j_j_j>-^! (Jlj 1 n II I jubj S« i _ y xi3j a» j If (jllaJ {j\ ^c-juoj i^l i-al 4_i Q^jI u£aj V jl 

^Iqj> LiJL^_3 t{C,j hi ill a^JLljsJI (_UaL? ^ >■ ^-"-"J r I j" iVl J-a ^ <^L>JI Cj^_jJI ^-^j 

. ^JlXjUSJ (j K-l it", ^jjfc LI LjLaj^JU p g-«JLg j't-''"' V (j-* 2jjL I IIJJ jj- 0 (jr^^L>" I 




4oo6 jiS-jioifi 55 lyi 2 imii ojjiiiiJI ouljgJI oiuiiftJIg pgiuJI uLulJ s^olUlil jib 111 

: 1 <i lb jjj_u^ 1 " (JM->- j-° 1 '^>- a 4 " j <i i n" (j£Laj La (J^>" (j^9}L>*^l (J JU>JI p Li-SLajj 

(j_a SsLLc 4_soLi!l dlLaj)U alt CjJl-J-j i ii i^jJI Laj V A I i^J-? - J < n jLlILs^I jl£ Ijl La jj flj j-a 
(j_a t J-A LJL<%> jtlil (Jlj i ii 1L$ i_dJjJ . J . ..t I ^3 ^^j~t Cjjuva. <J j * 23 ^^IjjJI (_£j_^ejj| jl ^_ii>ljJI 
(jialal a ' dl I j fl 5 1 j ' j UQ-SCJ 1 j ^ . U * , „ (Jy jJ! 4_i£.L<»lL>*^l s J J flJI Laj 5<d j^'tl (jJJti Ajlir" i nj i a 

j^j_c^>- (j| Jij 2 * i_^jJI (j k*lj II (JLilllj i(jjjl_Ll! j-u j-)L_i_jJI ^ 2 j 2 >• j-u ^jjbUa 

. « 4 j i nlj i ii la 2la»» JL9 j-> iViljJU 
:( V, \yL La 4_»j9}La*Vl jtX'.tl (j_a ^IjjJI (Jlj^ell! 4JLvL>Jll (.JaljJLlI j ^ 1 ^ | ^ 

cjlijjiAj (jjjLuaJll (j-oUtiiVla : Genetic discrimination 2u.w. j^uua! j^^ui - 

. 4 1 1 uLcll I ajUojJI jl p_il*jJI ^Ir Jj c^>J I jl ■»■ i-^tl j-uaGJIj i3l_L>J! ^ lr j-LaLjJI p j 
jjj-II L _yslir uiVl Lililjl i La 2£ jo_*j ^Ir (J-a_*JI V^j' O^LH 16 ^ :4JLaL*Jll 4j3j alll — 

jjbj ■ p ^ C £^1 j^aj 4_La_ujJU 4_lx_i^jJ! jJaLa- o 1 1 jjjajLiLa p j 'I p g3l iLo- j j toj 

jLiej^? (jy-Lc 4 j i nl j i ii J I 4_j_C 1—4^^. I tla^JLj^ > LaJ pjJ Jl^ : l_t jj^x^-jJ I - 

CjLj T i_>J! ^j^a-SLllLa-! (2)ja (j^- 1 ^jlj>.T(JL^ i4_;j!j^4J! tit I j La » U (j-ul i a I (^J-C 4_uL_>ij! 
4_ljIjj CiLi-u} ^jl^Jj^aj (jo ^a|j_IiJI i La ■ " ' Ji^ L_a,_Lu i4jt_pe i"i" p. " j m 4j^_c.j.il 

j I — jjji_x_<IiJ Ji j9 4-lLi-^. Cj I j^a Juuu (J LAla Li J-a ! _j->iJ I 3 ^-m jj I (j I La_$ i Sj_ila^> 4_pe-ITi-a 

4-^) 1. .. tl uaJJ I (jL s i s-^ vi : Genetic determinism ^l^l^ji 4_»_«jl>ji - 

i4-j_u_>J! Jj_AJI 4_l1j (j^. I j ajaj ^ ^-J-U ij_ 3 -alj-ji».^l LiJj 1 1 ntl jl «.L^jJI (Ji-a ■ ^ j i ^ is uil Ij 

^jit^j (j! (jSUJLl .^^(j^jJllj 4^- uaJI ^yic Fatalistic Ljji^ L^jj (jjWi ^^^a ^LlILj 

jl 4_j_3j_C (j ii i ill (j I g pJLLaJI 4^>*jl 4_^jLa_« ^£ j|j i n^Llj k i «" [| jJj_ljJ (— ij)l i n^/l cdJi 

.((LiJLp" (j-i La se 1 1 1 )) (j-a 4_t£.LiIL>"l 4-ajla (3^^ ^-3 ^LjJLj '4_lIjI 
:,_^3^l ^jJj l5>^' 5j_peja 4_l3^L>-I 4lu.il tiJLijfc tgjj i a La ^1 4^Lu3^Lij 
t—3 ^If — 4jj_aLaj 4-»jj i a Sjj i a ' — CjIj1_lL>>^?I ^j^o (j| (jLCa^/L caJ ^jl Jj_3t-aj — 
UJ?^J ' " (J-* ^1lljLx!L>.VI lLUj (Jj-a «.lj^>.| Sj^jj-xia s-LlLs^/I (j-a ^jjb (jLb i4_uljjJI CjVLjsJI /j^a 
^aJLC jl Cj!jL_aIL>-^?! *Ij^>-Li p^-al j S ^J-C- 4JL>- I — (jojlL>a jl — (j-djj i a a »1 jVi^l 

( VT )^4_uljj_J| p j'J'^- 4jjj 3j_u£j 3j_uLt^> (JSLi (jJJ-II jU p J g N ,4 
(JjlS 3jj (JjS>j i ii i4_uljjJI p gj j * ' ^jJLa ^j a>j ■* ' ( jr iisj_U j_a jjl uoJlJ aj 2 j < a (j-a — 

^Sj-LoJ^I 4_lLi->J! p<j"j I p 4~ ''jj-^-a oL>o (JjjLlII 
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4 i 1 1 ii a CjLjjsJ (j-LLaL>JI (_^Lr ili^L! (j-L-oOJ! L yal\ j; ^-La c^JI ^j-LoLjJ! dll^-<I/ <i~i i n (Jib — 

(_^e-l (J-'kj SaLpJI ^If (jA-aLjJI i_dJj (J » flj i " (J-Aj S4_*j2Jj^a 3 > si <d AK dlli (_p3lj^a^/ 

S( V ^L^ (> ^LJi Ja^ Ula 
S4_j-aL>JI dil^ mi 11 (_L\3 (j-a «(_ 3 -Ll>iJ! j_u_ajJI» (j-a jlj^^?! 4-iLajsJ )l a flJI (j i n" < u (Jjb — 
^1 J-jr "i i ill (j-o 4_)L-9jJI (jSLaj i—kj^j ^4_uljjJI CiLajl * U 4jj < a ^If <J UmaI I (j£La_i I — 
Cj!jLlL>-^?I (_)A<J (jl jLp£.l ^Ir j 5j mijII (j-U (_j^>j-flJ! jl 4JLal_m A" 1 1 CliLajim i_dij 

2 tl ^ -v. (j£La_]J (2)-° Jj 9 ■ I j ■ " A > 3«_toVl (j-a (jjj_j>*T jlj_3L) (jl « "m diLaj)! « a (j£. • a ui i 

(^ (3^-!l i~>l j Wl i_dJLaj (J-4j ^jo^jLLj*. u \c (_3j-jljJI ^j-c- (jt^ (3*JI (j-uLlI! llLLIaj (Jjk — 

(j-a (JSl (jl j^jG 3 3 1 i 1 1 tjj-£j iSj-pJk! 4Mx-uj^\ lLUj (j.c 4jjjv I (^ j-lSLqIlII JLlCJ 
(j-aj . 4_uljj (J alj e (j£. 4_j>oL 1 j ' I J d-j « ) «L£j)j._jm CjLsLc^Mj ( j^s\j^a s ^\ £_i_a_>. i tljuaj 
«d U3J C B 4 1 « -»Q (jyjJI Cll L-L^_>iJ I (jja I j J ' £ J i Lia }L^ (jl I fl ifu ' (jl ^>*j_ll 

. Ij ujJ 1 $ (_y^ Li!j 1 mi Ii L*_j m >■ (j-X_L3 i4_i_ti>j_ll CjVL_>JI (j-a JljJl_»JLi 2_il i-i5^U 

jj — L3 (J^>-1 t_i 1 ualui l_u I Lo^ i l_u Llj>" (j-a La J ( Jr 5 (_pajJL Li — L«— i La-J>- — t— 1 1 ualm J 

La ^jJb diljJL 4_ij_fl_>iJI tfjuk O-iL^ Lfljjj .CjjJLI 4j> j-je—nTuJ L — 3L_i_>JI (j^ic Lu-iaj 

- «J i " A < (j|^_Ltl_i [jj^-i LLuj^jI 

S-U^jLaJI J 2_l£>L^V| J^uLUI (j-a JJL£. Ll!Li& i4_;S>Ls-Vl (jJlj-l! i±U3 ^ £j^J-!l t_<-belJj 
: J a mi" (jPJIj '^"^(jr^'jJ-^ L^J^ 6 -^' Cj^Lcjs (^ LjcLuL 4_ujjj^?I 4jjljjJI 4 i-a-ltl Oj-^jI 
^ ^uaj (jf V^c-J iiiili jjsj . LtlMj-f (jJj-j^JlJI (jj^ <jt^ LajV 1 2 jtl » All Jlaj - ) 

- <j i a*> o-3jJ! (^ (^^Li-I VLxs tjj^j (jij^tll! (jl LjLo^.1 

43. ) j" i "t I 4-uK i ii II 4\£.j_a^>J,! f^Si i>jLja_aj ^j^cJlII j£ ^j-LJ 4_^JU 4jjljJll <-;-<^tJ — Y 

4_!l julII (^jj (j^II 4_aL^^L t 4jjl uala^l j 4_i£.L«2js^! 4"AK jLp£.^l ^ j_l^jJI £_a ( jlj-aVl 

. 4jJj_oJI CjL^jsJIj ,3j-2j>iJI (jlr dt^'ail^t 1 j 
(jT^'jJ-" iSj^*^ ^-rh 1 '- J *^^'j 4_i_iL J aJI t_ulj^>JL 4 SJUllI diLa_ji»J,l (j£. ^1 .^Vl ^J-C ui _ ^ 

L*$ i -ij-al! jLnj^^?! (jiaaexj (_£j-^cjJ! ^_aLj_i ( jr a 4£jl miIL jljJjJ! tjj^Li (jl t_<^tj — i 

(jc ^ 1 1 a A ' a j 3j-j>- <J A^lj a 1" i n" (j| t_<^tJ ^ i all ciLIj ^1" (j^i! CliL>JLtilj *~'l .~.~tl (j| 

• CjLIjj>-^I lLUj (j>s (_^l ^Lul (_ylc -ij-^JI jL^^ tlajJLiis (_^l ^ JLa-~ i uj Vl . LjliLiL-u 
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^l ^JLi3 i4_aLc 3jlcL2£ iCj!jLlL>-^?! ^jI^j (jl a) 1" < •< ; 4 £ 1 c^>J I (3->>-!l ol — ^ 

4_)L«j>JI J^JJ '4j^ < i) 3j)j i a ' (Jjljijjj iQjJtJj i£-a^t3 (jlj ■ 1 j jle £}ila^?l tjj-i£.j^ /j^a 

3jLj1_3 /-jUQ-tie oil] I (J^JLlI! I JL^J C^jL£ lj| 3j^?jJ! (^^jjJLjn. i_£j_j>o tjj^J tjl (3^4-1 — "\ 

jLiejl ^yi^. lj-lL.9 J AUtl ^jls- 4JLljs*Ij t_c-Te_La iiiijj IJl£. L«_l3j . JaUU Sj-JuLi-a 

. <J i mi * ' 0j I jj9 

i^IjjJI (_£j^tltl (j-* SLoIujJJ 4_u-£jie_iiiJI CjLLijJI ^If CjJLj i_ Sj-La £}LLal j*^- < ~r c ^ ~ ^ 

. Lt 1*X\ jJ-J! (j-ul jJl! 1 a£ j j I cdJj ^Ir 4^tJj-^aJ! 412^1 j-a (^rlxXI (_^aie_iiJI i La xj pJ La 
4^>*LjI jlj-3 tj\-£ i4_LiL^j I 4jIj^>Jj 4_aJlJt^ i_£j-jx-ltl ^_oLjj_i £^>-ia JU£. — A 

4-Sjl Mill (j-a 4_*_La ^1 Oj*_jJI 4_SjL!ail -Sj-iitl jlj--9 L^AW ^' S-*-?^ . JaJLtis (j-^J 

•<j^W sP^ 1 tt*^ ^ 
Stat "^1 L) ^jJ 4_jLa Jj-21lu-»1I j^IjjJI ^j^cJlJ! ^jl^ I jl Li* juj <Vitl ^-^j 

( jr Laju CjLlj^_uK; "i i ill i La-iLaJeJ ^ Ir L JLcl i njj Lu-3j_*_« (JL^a hjj ^tlali i u ' jJt^ it u 3 
jl 4_cJlJI_lJI! 3j£LAJ! j! SJljJ^sJ! Jj_j^t-aj (j uj t 4_&Uj . (^,.3 (jnj tit (J-jJa-Bl l_«-i>j_3 

^1 jia-LJI t_^cJ Lajjj • L-*jI J <JI« aj La ^ ~i mi J « At t A <S?I j ^j_^Vl j 0 < <>» ill 4-ajjiaJI 

^>-J-_u_u j) . LuL_l>> 4_Sjj-La 

CjIjIj-S iLbiLitjl 1 ijlr <-_<J5tJ (j^JI ^Jj J ua U CjIjIj-2JI j<s_4l (_)Aj>J ^l 4 j i u itLi SjUJLjv CjLjjJjI 
j aJb jl i^»"-^L j j'n . 4jv J)j-jj i$ j-tl (_>-aie_iiJI j (jnjt'i jJI ^jlSLlI j LfcjLlitj (j^il 4 ^j^- 

jLlL^^U Lu3j_3 ^jIjjJI Jj_HII ^aji^j (j^jJI (jt-^J i3j_2JI 4^j_»Jll ^jl jl p e I j 
' 1 j ' ^ S jl-fl" 1 n^lJ 1 j 1 flj 3 tjj ,„tl > L.gJ^t t "1 1 11I *LujJ JL3 Sj^JI i(Jj^ (j-a JlJ>"_jJlt (3^2 («-t 

^ 11 jt i*j-ll ' a I j j " 1 I ^jlSLal ^,-^-2 CiLajl t a 3jl>-Ij (Jjj j! 4 ij r Ci ifu-3 1 IjLa 

4_aJ£Ltl ^l_i_Lia ^^-Jl 4-Lua-flJLl 4_^_i_>JI p I ' 23 4Jj_Laj O,?^- 1 l -^-l-J- 1 0^ 1 1 J i u-flJ I ua 'I (Jj LuJlJ 
(J^ (_U>-|j La ^1 ^jj_jj| Lit ^JJJ lj a lr LjsJi^j 4_<iJ ^jl jJt, 4-2-^2->J I j_a^?La ' Ljj LaAC J 

. 3 j *»■ A " ^ 3 « j i to di I i Jl^ 4_L. . ia jl>^f (>C i-l^£LLfl (^IjjJI (^j-^ULi o^=^ J>3 

LiSLjso q^sc ui (J^>-t ^_yJaJU 4j| jJIj_i M^jJI ^jIj^jJI ^jjjjJLa i (_>^aa I *" -ij^>-J W^- 5 " ^ < >»"t Ljjbj 
^IjJlj^? 4^j-jtXI tfjub (Jj^s- I 4.£.l_4->" ^ JLir ~ i n" CjLjl£La^l 1 uaJ I (jlitJ J a (j,-^ J-^-^l 

.( Vn )4l^ p£^UI ljufc 
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Stem cells 

£jj (j-a 4jf ) ^A ^Lc j-^-ljf ^ tjlcf t 3 JJ ojj£L< J ,j 4_j_>aL>. (j-" (Thomson) 

4 nij<ll 4-L^j_ja Lj}L>. .j_jJL>J,I ^ in jtl 4_uj_L>J! 4_lcJl^>J! L^Lkll 

3 s , Utl Jj^ejjjj 'W^* ^ * * j-^^ ^Ir ^jJLjso (j^-^-" o- 0 Zj^-y* 4JLvj__a ^yjfcj i(Blastocyst) 

^ 1 J^jjj I fllua^ j^^-*-^ 4_lL>-!jlI! 2 2 ilaJI Laf i4_«_uij,! ^1 3jl_C 4_l*jj^! 4 mj^tl ^ Ll^*-" 

ojuk (Differentiate) j^Uj ■ j_a> ^! 4l^j Laj .4jJuiii! 4_lc ju>JI L^Utl! jj^a 
(Neurons) c^Ua-i-t^JI Jla . 4jj J l a^ojVl £-}L^>)? L^JI ^1 L>LkJ! ^ LMJkJ! 

j-iXJlii '.4£jLiJ! ^Mi^^! LLaU! ^ Ljl^. j_uj 4_lLlL->JI 4_Lcij>J! <j£J 

I JL^Jj i4_<2Jj_LaJ! a ' j ' 4j^ in ill 4_L>*^! 1_1^L>> ^JL_ ir"i in" (jl (Jj j 2 1 1 j ^ <j-a 4j| (jjj-l (j-uLiJI (^)-a 

.4_;_*ii>Vl ^ 4jLi: (Adult stem cells) SJlILlJI 4_lc1^J! L^LkJ! i_aLiii^! p mn <. , , m tl 

LjM_>> t ^ in' <l 4jf 4_l^jJj_l_J! tijL^ljjJLJ liLIj_^ > j ♦ ^ jj^s (Gage) ^jL^ j^>3 t jicf i ^ ^^A 
^ *L-L^?! t ^Laj JLa-"c»>l LiLIi jtlaj tL gj mij II ^LajJ! ^ (Neural stem cells) 2^ 3_L£.jL>. 
^1 t4-Ljjua*JI a_x^ ji^J! L>LkJ! ^ (Implant) (Ojda ^1 j^^^Li ^UjJ! t nl"t l 4^JLua 

tjl^Lal 4_ii2lJ! Lilij ^_uj j| ^ «.Ljl*JI J^LjJ .2_*j>UI L^j^JaJ! L4J Clij^l JJ I jl t 3 <il"i-^J,l ^111 ->JI 
. 1 gjjj Q^-LLxj (jjj^l (jr^J-^' ^1 1 n->-l ^jjjJLI SJLiljj SjUJij^ 4jj ujJ f.\ uaC I ^Ir (Jjj-^sjsJ! 
j>l"i mVl lEvanS >jLijj tlPjLa jjJ^jJI 4 j 4 < aJ ClW < Y * • V ^L*J 4-Li-oJI ^tj 4±J 
fft^lj 2JI (jj/jLjj 4-j>*jj ^If J[g ua sell i4_j_iLLajj_i]l i_Jujjl_^ 4_»^aL^tJ diLuJliiil 4Ji!jjJ! ^If 

4jLx_jLi r jjb in 1 1 ^jL^ .t_iL2J^! LuLLajj-i 4SLLa 1 j • ^ j ^_Laj (jPi! 4jji mtl 

cuL^jf 1 3 jJ c ^jJaJG ^^iJ! 4_j_«i»J! diLjju^JlJ! ^1 4_aL^>^Li i4_LlMj-V! (>Lal <>>U ciijf 

LiLIi i_ i j iii j^v^jj .j<sJL»J! «.L»j| ^j_o^>. j_^Ss j « ~ < ii a (JIjlj>- (_yJI in j 1 1 5-j-g. JL>JI Lj^LsJ! 

lt> uLU! J£ 4L 2j ^? j— af Lg-La 4_j_c jl^JI L>LkJ! J j ua 4_L^f j;Llj| j! ^1 L_uj-^ 

^jIaJI ^j-a (JJljseJJ j-i"-T ^>-^ ^^H 0 ^> J ^ ">j 4-^jI in a L^j! j 4_L.Lo_«J I ^jl ^1 4_3l_ji3^Li 

.Cloning ^ Lxulm VI j^j:4_^kJ! 
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— ^Jj-j-al^ 4_*-aL>- Jlil^j (J-«-*-! i^jJ! — j_)LL)l t^jj^ mi til tjj-2J! dll Ujt 1 1 u 

4_cjj— a Lg_cjj pj (jlj IaJI 4_L>-I 4-LX. JlJ>JI Lj^L>JI JLvl (jL£LaVL) 4j| 4_j}L_aj jjs 

LIU *U1*II tij^j • \ W\ ^LJI <> 3->*iJI ft ...r,,„l ^Jj « 1 <WA ^ LJI ^ C^L^tiVl 

(_p3j_-a (JlLa i"i < f.\ a uA «L_lcJlj»JI Ll^LsJI y>ljLir"i ml 1 j ' (2>^«-l 3->^ p j"'l 'I 

.Diabetes ^jil^J! *IjJIj ,( ay >j*jU>]| J^^J » (a,) <^>uu£)Ij 

ljr 6> SjlseJlU 4£Ha-U OjISj iLbjjJU 3j QJ a 4_j^Mj>-^! LI JaUlfl 1 4_lLAJ! diLjutlJI £y£. IJl-l*-) 
j-JjJ it-CjLjLj^l JLLLf Jjf O^J £_aj i ^ WA j»L»JI ^yi-S . J^sJI (_L-j^a (JJ l£. Lkj^Lj Jjf 
. 4_cv^L) 4_21*jJU CjLtJ^I p ta <J uul 4^tLa «LvL>- tiJLijfc (j\ ^.JaLjJI (j-a CliL) iBfOWIl (jjLh 1 

/^Warnock LiJ^jjIj 4jjjLJI ^Ai ^L*JI ^ 2-L>J J^SLuij niiljJ S^jJuj 

SjI ^ ij jJI ^ A£ \gj. in jtl 4_o*Vl pJL j t_tl uaj»VI j^LS £j> a u^l ^J^J^ '"" u * a f 

t (HFEA) mi J l iljvVl pJLij (_iLu^)?l aJLufe (j>iL^I <^-^ .i-uHS ^ p£^rjj . > "\ * j»Lc 

^M^- (jt^J (illLse-l^M 4-^a Jlir" i n U 4-o*^M (^j-a (_^aliejJ!j ■ ( llxa -^Ij ' ' ' t— lL}L*Ci p ^3 *" ^j,jJI 

4_^cji^JI Ij^vLsJLi 3 « ",t I cjL^tjVl J <j in ~ 1 (jjjLaJI j_ul_»-a ojlIjjj iY* * \ ^.Lc (j^j .pJL*J! 

( JJ jJ I ^_^aaa> Ij-jJ I j I J <<-> Li — 4-«j Lt^> i"i I^jj (j-o <".SS-«. i I j I — cLiiaj^a HFE A j I l_j 

in i tl 4-L>*^l Ir (J_«_*JL) Mi'tl ^ <i i in . ouJI ^ Ir CjL^tj^l «.Ijj>^Li ^ o i n" 

4*1 j^ll t-> <" . ^1 i ii -w| 4jjJ ^jrO^Ll JiS ^(jr^u i^l jl '^J-l Lh° ^ J J '<-^<* <jr^ 

f\j^Luj^ JjJlj LdLLb ^ pJ lil VI L^tjj-^ HFEA 

.3l^a! p^>"J ^5 1 ii i~ i ii a 4JL>-I ^jj ^.ulaj i in 1 1 1 ^jLjsoVI ^1 i g m i n^U SJjL^t-a I LaLa_i 

t^iLjui^ in "tl 1 * i ^jM—laj 4_l£. j_^>JI L>L>JI cjL^j! ' j ♦ ^ j^J-a iCossu 

(^j in tj^jLi (^^k. Ij-^f (^LLaj^l tjUj-JI (3^lj J_2J» <^JJ^> 'CiLitjf 4_JL>JI 4_JLLaj^l 

4_b^Vl jLj-a-^o o>iL^I ^rp- 'Assisted reproduction jl^I m il i_iL^jVLi jLOj 

p ' ' S3 (_y^^ ^ nj^j-ll il£Ljj_a| ^j^J . «4-j^ in i II d J C L>JI Li^LsJI ^If <d«!bu CjL^tjl 

L>>UJI (j^a SJjJljv i U«j tt-x. ^| ^Lljl jJaj>-j i4-lLlc>JI «LlcJlj»JI Li^L>JI CliLiej^ ^^jSIj*. (Jjjaj 
jj-a ii j | 4_iSU i4_l!I ^<i" i ii < La ^ If «.Lli i LlILs- I.Sjj>*j-a LLv>- Yl £jU La LilLukj . Jlj>J I 

LiLjJ j_aljj jJ 4j| LT Jt 4J£LiiJ,l)) : j-bt—ub Jj-JLj . L^la ^1 ^^Jl Jj-^jJI »1 al «ll ^^ic J ^ mil 
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(j I * "n Lj_j-3 <<-> j j e (jjjLLtl (jl jl i4_j-3 t_tC^j g.^, i"i J * (jl LlLiSL<a-Lj3 i^^sLiJ! Jjj_«_jJI 

(jjSLj (j^Uj VSLjjIs 4_iC.Jlj>JI L}L>JI ^Jiie^aj (j! ^^Ls-Vl <j_a Jjfc tjlj^l ^-jja j 

i£jj^>jJJ I JL& ( Jr 3 (j-> c^Use a (j-a (j -1 1 ll 2j a lA->Ij (j^II ^a" i u ) (jl I < ft -Lj-flJ La.) ^4_i£. JL->JI L}L>JI 
^jIaJI j-^j_a j_)JL_a iHlgglllS jjjsc—ufe (_jjiJj_^ jj~ SjJI Jl^so ip_*_L) (jj i j -^-1 (j_a (j-U 1 

ljuk (jl JlJLIcU :Jj-2j i^jJIj iSjl^cJU! 4£LLaJ,L oL^j>LI (^^iLjJI (jnl ae Jt £-jLUI 4_c<LlJLl1$^I 
^jIj (j^- 4jj mi j II 4_c>*^l ^Ir cjUtj^/l ^jj^jLtl! j 2 iLoL^j ill 1^" < ill jls Jju»JI 

Jjia-al (j-a Ijl>-Ij (_>^5 j-i^s— >>J I ^ '1 aJI Mi"tlj - p j " •»■ >• IjjJLaj Ijlj— ° 

(J^j (jPJI 4_o*VI ^Ir j^jj CjLcj^I «.Ij^>-L ^ a i gj ^? j i joJLtJ! CjIaji^ u~t\\ ^j^l j ' fliajfj 
in itl 4_L>*^I plr j i il i^«-^VI «Ll_ub (j-o ^Ir Jj £--a i La jj ) 1 (j£. L*jLa-cl 

n-dJj ^1 4_3L^Lj .^UJi)?! ^Lu^Tl-^VI Jl£Li? j_a J£A (j^iLUI .HFEA 

JlLa Sj—J^i- ^^Ij^aV i4_lj>-}Lc ^^Ij-C.^? in jtl J-«-»J! (j^. ' j!\ <^Ujf liLa 

CjIj 'i7i~\ ^\ a i nt I J I J-^V <— Sj^jJ! ^-jlaj i V lLLjI ^yS^llI (j-<j^ t^j^v i ntl «.l jJlj (jiLcjJ! Jl Mitl 
f.\ j-^>-! f^^- OJljl I . 1 uajf in jtl ^ JUa- "i i n" - LkjjJiJ - L^-j^ ii—CjuLjV! JLilaf 

^^Lc j<ukl ^ j ua « ~ i all (jlslj—a^l ^^Lc ^jl ^ fl b i4 A£ Ajj in jtl 4_cv^?l ^If CjUxjI 

j^al i(_Uv>JI r I j 'j J t_cjjLj^?l Jl alol I (j I «" U ^-j^ uul\ «.L»JI Li-Llt-a ' * ^jjSlltj - p 2 « tl 

ciil^^U^V j^LuJ j^j_a S^jjLoWatt ciilj t>lui> Sjjj^jJI LiJJj <_)A^p iJjLUI t_uL>JI 

(jU"i t 4 i ii j i^v tl j la ' «J j >.J p j ^ Ir LiLiJjJilSLtl JLcl i u s j^j-a J-Aj ' d J c^Jl 4j1_CjJI 

J[ax2X I j-JlC ^ I j tj ^ > L^jIj (j^- Cj\j . ^ j-J-*2 tfj&J i-x-^tl I Juk (j^J n_3^iicJJ Sj_j!iil LlLua^JLl 

Jl AUV1 iSj_iil_»JI jj-i-u Jl aU*^1 ^^L»J £_l^jJ! Ji2j ^? -j^"^ J^-l ' "~t IjI i ii*<l J~ 23 (jl 

4_2jjJiaJLi LaLjj in j tl 4_Lv^?l ^Ju^a_j ( JJ jv^L»JI ^1 i u i" < nVI j .(j-uLtLiJI ^^L»J 3j_i!uLjlJI (j^jj (^ 

jha ^ ^jjJ "i? Clone 4ljnutl jl^jJI 3>^' 'l^L^^' ^ uulm^l ^ l ^ ...a; 4_*_uJU 

La 

Jjj_>o 5JjLtAJ 1 ^fla 2 >■ ■ f I j" *"' (jPJI '4 Ij i ii itl (^1 4 i i ii itL «4_p*}Lc.» Lbjl_LH£.l (j£. (j_j^>3 

jJia iojjw JjwIj^s j^jI j-i-o (jjl^ j-ifc (j-LL^JLa -j^T (jLujj^ ^^-c. ^1 Ljl>-I jli (_^><-!l 

Lu t4j^ i~i t CjLLc.j L3j^>- LjjtB LillLaj (j^>-i t«-t La 4JL>-j_a JL>^jj pjj i4_c^L^ LuLp^ Llx«j>- LljLi 

.( An )« Lltk. ^jQaj j! (j-a 4jUj>JI j 3l_pJI jui (^^k. *LLJI ^ (3j>JI L^ 
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( jr 3 4jj^>J,l 4_L>*^I ^1 jLa- " i ill cjLl9}L>*I (J^>- 4 t loL>- Cj\ ut al * a oj)j 1 "^j 1 " ^ cP 3 ^-^- 1 'Jj3 '"' ■J-'-aj 

(_j\c < <hjl LaJl (jjjSjji V »1 oUtl i4 jf j-^JI Lj^L>J! CjLj^jI (J^-l (j-a 3jj ua^J I CjI jl j r 
^jr-Aj J i ii -»JI Li^LJkJ! (J^j j-A ■ 9 ' j tlj 1 I uajj dll i^j ^jjjjj-i p j 9 £ LbJLjs^j 4-0*^1 

l_i^L>J! {_ya uj ^Lijl (_p3j-Li 1 4 iJLi L^Liti I j ' I CjJjjI (jP-II CliLtiaj^jJ! ^-ajJ 3j 2 « a 

CjL>"^Lc (j^- Cj^cjJ! pj Cy°J ( _ys\j^a'^\ (Jj-i^sl 4-<-ulj.i (_^>- 1 (j-a ■ ( AV )<d i^» 1 1 cLlLujsJ! 4-lCjusJI 

^rj t-» a j . i_d_!i ^jj i"il i e Ij 3j i I j ' ol uajj ' <=t La i 4_lLo_*JI lLUj p-j3j • L^J SJljJlj*. 

i^jJ! Cj^LlLsoj CjLj oj-^JL "j 2 ->-tl ^ya ^ul i ii V SljJJ ^j^Jj «j ^Ir 5 J <L» U 4_LLa_*JI i_dlj 
ijLal (_£jLa <J_^>- 4_l£^L>.| LI uaS (j $2 cdJjJ i Lp-lj^v 4jiajj_iJI ^Ir (Jj_t^u>J! pJb 3j| fliJI 

jJLX! ^jl^pj) (j a. 1 j^-j (j 3""*^ (JjL2^ 3j i ii itl i_di]j^? (Jl_j-al j^-^ *— > 3^-J lS^ 0 cXj-'-J i4_lL«jl!I ojla 

^4jjL»o 4_lU_c i±Uj ^jxqJ ^LJLj i(j^?J^ V""j 0'" (>L) 3jLj>-! jJI 4jlf J ^ jJI 

(Jjb '-j-ibj p-A^/l (Jl j 1 nil ^1 4_al_ii3^Li i_dJjj SLgjl_jJaji_jj ^l-u 3Ij-U a j 23 (jl (^^Li^l jj- 0 J-^J 

4 jU C l_d_i^>y ^JlieJLi^uJ Ir ^-N U.^l jji, (Cloning Jj-i^alLl! jf) ^-1 him ni^l 

OjJLj>> (jr^' 4__Lla_!lI! J-Aj / AA ^5jJi i a ->JI Li^i >J! 4j_jj! (J-Sj (J^L>- (Jj^s^U «LJLiLLa_« 4_u!jj 

j <1 tVi a (j-LO" ^* i^aJ ^1 4-1 J i a ~>- 4_lL>> 3|jj J 2 *"' 1 j j^j iSj—p^^/! dilj L-uJI (J^L>> ^LAjjb^?! 

J^L (ji?^ y^i ~ _ (jSmi ^ 4if i (Therapeutic cloning ^MjlI! ^-1 in r i , „ VI 
( JL^ (_^T .Reproductive cloning ^jdljJiJI ^-1 ,,, ^1 m " 3 jU r i ^nn , „ a 

iY* * Y ^L^. ^bL^i (j^J - 5-tI2oil ^ljir"ii n^?l I JiLa (j^L 2j jj^a »1 <i Utl (j-a IjLv (J-JS JJLC i I^a 
)) a i mJ La ^1 OJ-*-^ *L*k. SJaL^i^J Eve 7-1 mi" m l ^ t jicf 

JiJjG «La3 (j^>-l (<J (j^J ' I J ' <J fljliaJI (2)-a (jJjJ^T ^Jl fllol ^1 himi nl ^j^- (j^C- 1 ^Ll_l LiLIi Jl*JJ 

4^jj-jt_ll 4_lILlII CjIj_iJL>J,I pt^« a ^jj ^ 1( J ^"i , „ a ^^Lc _j i " se a ^j-a p gjl g vl <J ge uaJ 

JjIj jaJL-ajj .4_lLuIjJI t^jLLc^l 4_j*_t^> ^ C^SLA ^-1 i mm mVI JLx^a ^ ^-ajj-tJI Lplj-i-ieJ 
3L_>JI ^jl p£.^£j ijJ^j-so^U JLiJL>> ^ air j j i a flJ ^1 j£.JLj_j ^ jt jJ 4j| ^If ^ i " ' («LAjLWI (j a i "j^a) 
Y0 (JjS (^^j^/I ^1 Sj^LLs (jW^ 5 ' (jt^ li-L^J J^"^ 4-^9^ (_>iaLr ml L^al^l (_p3j^?l ^Ir mjll 
(Jj) i^>jJL in ill i n J i ii ^1 i n i*i i n^?l ^jl ^CJUJ i^l i n i~l i nVI l_JJ-jLSj jhi 1 1 1 jjlj i4 i i n I hi] 

4_J? ZaVOS (_>^lj ^j^ljjjLL 4 a ml (jr^^J^ Clo-L ^yC^I t Y * * 1 jjLj .( A ^^^L>JI ^1 La Lajj 

dljjj^L p i ii "i" I j a (j-Li^jJL>J, I 4-lLa-"i i nl OjL^ Jl9j iSlj—al p^>"J Lr i a i~ i a a LLl1>» ^JJ 

LdLub tj_o^>-! iCjLI_o_j_>JI ^ lr >_ ijLa- "itl oJUfc «.lj-ji».| J_tC)) ■ j *■*■ jJb f_ya^j^ (jlr LoSLa c I n >»il 
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DjjiiiiJI oiiljgJI aiuiigJIg pgJuuJI uLulJ &ollilll jLblll 



2006 jiniiuj -jigl/l 5 5 llinJI 2 iicJI 



j<s^jj_ij>.! j ja^Lc^?! (JjLljjj ^1 Cjjjfci liLa '.4JLaILc! <—^ej 4j| jJlLcI» :^j^tj ^Jj ^j'^ n_d_Jj (j- 0 jjljI 

^uj^Lu (jr*- 1 ' J-SxC Lfl ■ I uaj] (^j-iLa jj^ C al _a-^>J '^-^ (J^ (jr^ »l mill (jj-iie-i f^J-^l (jr 1 ' -1 

<L)Lc.jJL) < <Jl_i_Il (jj aj 2 ' (j-*- 4 i«UiLa 1 i nljl -.j i^^.ll «L>*j ^Ir i a ■ aj 1 ,1 <j-aj - '~'l J j '"'I I 

• a ir j<s^j! _ji_a£.ju t^xxLfljV 

3JT (_yJI i ii )VI (J jj_>0)) ^Ir in ill ^1 i n i" i nVI (jriiJJ^' (jjJ_>J,l ^j-i-uj^a I ' 

J, 

4— ul i ii I 4-alj5HJ i—isLi a J— 0 ' J * ' ^J—^JJ if 1 ajLLaJLa j in il J a_*-jJJ (jj I'Vlll JjjjJ^ (j^- 

.«( M )(*Lp/VI (oJLi)!-^^^^^ i. ,U\ \ LiLU* LaljLid^l Jlaj ^ <_j-!^Lij .Human dignity 
IjJlI \\V ^Lc SLi r loJu m il ^JJjj 4_^UI ^Liil ^ Wilmut o^l ^L^ 1 J^T 

(j^ijjjJI ' JLLs . 4JlILi Li^L>" (j-o ^jl i ii <l ^1 i ii i" i ill ^jLSLal (Jj^>- (J^sLjJIj i_3^L>JI (j-a ^LjLb 

diL_£>L>->LI in " mVI 4_l>sj_SJI 4_b=JJI 5 j ,^;tl - J_u - 1 j " 5 j ^^^SLj^aVl 

Cl I I 4 I lllj-i (_jJl '^J? '^J-ll IjLib (jj^*" ^^Sj^LsJl 

j! (^1 l 4_<^LiJI cj! iii ... jllj cjL^j-AJI ^ isLiiUI !jui> JiLa Moratorium (3^L«jj 1L gj ,~„ il l 

t (^°)4 | ii. La 4JjL^e_a YV * ^ j_a^?l ' ■ I laJ i^L^c_b ^^^UjJ «4_xjlIJI)) ^ i u i~i i uj ^jl J-J-S 

^la^ /V* jJj dilj j.>aj i Implantation ^IjJu^l 3JL->-j_>a ^ L^la j^juJI ojls. 

I j I j ^Jj^ OjJj - Sj j taj> diljjj i"i I j 'j ^_ij1_jJI LiUi (2)-a O-jr i n i~ i a I ^jy^JI diLj|j_j_>JI 

« ill (_7-.II J ' ^ ~ I (j » t" La_£ i2j_j_t^£ Telomeres i—alj-L^i ciilj cj Laj < nj^a jj-^ 

^1 (Jj^ Lbj_a^. tj' l5' — Y* *V j^Ijj^ (j-a j.jiaC £-jlj--ll (jj-Si OjLa JLa^ i LjlxjIs 3 J1j.J_3.JL I 
SjJ.1 1 a « ua I i4 i 1 11 ^ Y _a-3e-l 3jL_C (j ill « < ^1 «ill £_ya 1 j"N j" a o' L?^-*" tdjl _q i 1 11 l.'nn 

(_Luajv jJs (^jJJjj 7-1 1 11 i~ 1 nV Cjuq jij- ~ 1 nl (j^lll 4_lL>JI _jl I iqlr jJJs .^Jjj L^j^iLc. (j^lll 

_^J J J J I j i a 1 11 i" 1 11 1 _y Hi I 4_lL>iJ I j-o-C- I i * 0 >■ _jJ-^ '• I J i ' " Cm I AM 0 C ^^a 1 j jj g 

|»l_Lc.V! 4. i~ij «" j_aJtJI 1 ta 1 "j" a iLaLc ) Y 1_3~3- QJ)^ J 1 11 3 <" uiLc i_^jlJI j-o-»JI j-a 

(j| djj ~»- ' j. a « II Jj la I aj iJI ^-a ^jj (jLSLal (Jj ^ Vjl uj La ) Ljv^j iS^I c 

3 1 j.* <J " * ^ 1 >«" jj I 3 Lj-JsJ I ^-a Ljj-jJ J l_^ a~ ' 11 1 -Sj-3e_a ^JJ J J I j" <"< Lc ^iJ I l.'i 1 nl I dl I j) i 1 11 1 1 
^liJ! j_a_*J! _jLi Luk ^'-^Ij " a VI <2>5Laj J j fl i^JjJ ^1 1 11 i" 1 ill O-a Ji-a- ~i 1 nl (jP-II 4_lL>JI 

<^aJL^-~ 1 11 U 4_d_>J! a-C J-a I j nXf < mi i~J 1 11 ^ 1 n i*i 1 n 1 1 (^jl int^l I ^ ^jl^O-LjsJI < i"i J t t 

(j-CL-u j-aaJI j^-^ (j-^^^-^" ^1 1 n i" 1 nl — (Jliil Jj j 1 11 ^Ir — e$J^" l^i^ i^LojJj^u^l <_J_a£. 

I I j. j_i-^a __j_j£Luji ^1 1 11 i~i 1 11 VI 4_ J -a^ ^jLLII J ii )ri II j_a£. ^jl jj t ^jl ^SLam LaLc 




2006 jJDJiu] -jjgtfl 3 5 limll 2 jieII 



ajjiiiJI oiiljgJI oiuiigJIg pgiujl uLuiJ s^olUlil jlfalil 



Cjj-II (_j.II i^^J-i ^-9 La-« — Ij^Ll-o i(_p3lj_aVI I 3 La_i t 4ja» j-sc-(-iuJ I CjLo^Lc 4 jlr j j taj i uj 
jlj—iisl (j_« 4 i i i n i (jl (j£L«-) ^— ° (Jj- 3 "" 4_jJ9}i_i*l CiVjl in" j-jJ-J-i L*^a ( v^Jj^iaJI (j^u ij^ 
(_ T 3 Li Jl_3>. jJaJJI (JJ Jk j »1 al « tl (j I JLi^Ls i Cj 1 * 3 jUJ I ojufc 0^e-i^> (jjj . ^ i n i~ mX I (J-fllaJLl 

4j j^JLum (j a 9 i^l i ii u i i<VI 4 j I o c (j-« 3 jj>*jJU IuIjaII 
^jJj JL9 ^1 i ii i~ i nVI 4_lLa£. oi-^ Jlj JuLf , ^.a-j i^Lstlil j._uSLi ^ Ir I 4_t^>j-3 L_Lj jJD (jl 

. (j\ ) i ii JLsli VI j j taj V Li ^J-C- 

(Gene therapy) 0^\o>M)\ :<\-Z 

DNA Ljjdl j^Ju SJjLa^a ^ Somatic gene therapy 4jjl^J! 4.l1_u>JI <>1UII Jia^o 
jl (j^jj-i^ 5 U , „l 4JjuJ,I 4_u!jjJ! 3jU! JL>oL SjLc iS^jl^Ll.oI.I L}L>JI <jja jjig. (Ji»lj 
diljMn tl ^ 4jj hi >J| 4_u_^*JI IaIUI cj^jL^c^o ^ _>j_c >-t J-^j . Vector «JiL» 

oL^aoJ^j (j-a (jjSjb I u -vJI (jl ( jr & 4 K <"lUj . I J I l n I }Li-JJ^> LvL>o VI j«J L_jl j j C i3j_p*^/l 

j! jujf Ijl L}Li^l cru^La ^1 J^j U 4_pljyi 3^UI Jjju£ ^ juMJs IjJ ;L}LiJI 

liiljJ '.4JLJ3 (j£j (<sJ (jj t^JLJLl -ij-AJI £-a Oj^aJ 4_ut.U 4jJ ,n ->JI L}L>JI (jf . VL*_3 (jj^J 

.^ V )jLo.Vl 4_^L jLT 4_«3 £>U]I Ijl^J l> ojSb 

ijy>- V^r^ L)^- (jt-^' (jislj-oVl ^^Lc (^jii^l 4_lIjj>iJI <LxJL»II ^=-^ o' J^J-^' (j-°J 

(Jj-a (jlolj-al 4^>Jljt_a ^1 J^r "i < n^U 4_lLlj>J! 4>JLjII ^Ir J » all J 4^sl jJll Ci^J JlS j . JLj>-Ij 

((J ,, t j<tl i fljl-.Hj ,^1SUJI f jJI Jj^- ,„jt^ JqPj ,( u )(SCID)^yi c^jJll ^LUI jjjJI 

^Palj-aVI i±Uj (j^a Jjj-ll i_3jjiIJI ^ CliVjUJLl 

.4_iLL>JI 4^>Jljm 4_ilajj I j~*-^l « a 4_ij^>ijj 
£ya JJ-C 3jj_i^> ^ LkjUc-jl (>SUj-3 4_i1lj>JI 4^>jmi L-Aj^iu (^1 4_l£>L>-V| LI ■>> flJI La| 

;( n )Lji£. 4jU.VI 4JjL^a *j 4ilmVl 

S<56s Di>o tjl/^Vl 9I o9\^V\ ^sVdq ^jexx^I 9a Vd - \ 

(j>a i>l Jl£. (j^a ^xa^jw £jC i_kilitj SjiJ^ 4_uIjj 4_ujj (j^sc (J^ (jl 1 1 jj^o 4j| jl_Q£.L 

(_^jJl^tj (jl 1 11 tl (J^ (jl 4_j-3 LiLl/ V L«_a^ S/j t j iU jjb La ^Ir (J^VjLi (j^L (jl Li-iSLa-i i in itl 

(Jjiij S«( jr »_uJa)) (jl 1 n \\ JL>"jj V 4jI (jyl*-! I J j 9 )i_)_4_lslJ! (j^ JljJulJI (^Ir (4_LLX_a) 4_a_a_Lp* 

S«L_p^LuaJ Phenotype ^jLkll j 4 mi ^^ic *l_u Lx-t-L-iL ^j-LlaJI <-9>»j j! o-^U-ll ^ 

' 'j g (jylg. (4_L_x^a) 4-a_jjjj>- (_^jJLxj (_£j-J! (j a *^ ui 1 1 (J.& •J- ;> "l (JU ' " (jr^l ^J-^iJ 
ciLIj jjj S3 ( jr 3 (3->^l '— Ltl^-i (j-a : Ij_jj>-|j ^(j^ljj ■ ilj^aalaL) * lLua-a (_^j-ifcLli (_paj^a ^\ 4_lLc j glaj 
4^j1 Mia 4JL)L-u ^>-J ^JulJ 4^c_Lialj 4-iL>J 4_«3 (j a jt ...SSjLxIlil j<ta^l ^1 ^Cj La_a£L>J I (_L% S4i^ 

. LjJI jLli^^U 
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iujwill oiiljgJI oiuiigJIg ogwil uLulJ piljlll j Lhli I 2006 jpui -M^fy ^1 

1 11 JLa- ~i 1 11" (j| (2>^4-i 4-uj->J! «L>JL«JU (j| \c ( _^tajj ^jj i"i" j-;P-l lijj 5 N 1 2j i a cdJj 
p j tl At-» | i j A" 1 j 'O ( I m ,~i p j t J« A" jj] cLlJujsJ! «L>JLxi! ^jjali • ^? Jl^ ^(jP'jJ <— <^£- 

((fLiA)) l j f £. t^Ial i ii n i <JMi»- (jja 

p j ijj ' Lu! (J^vL>J,l j-a (Jjk :pj j-aj ^La i a ' i .ii j^tc diLsLc^M llLLLi LJL>- (j-uL^i! 

j lj At | j_jeJL) (j I 4J ^ ^ ^'^t-'ri- 5 ",?-^ ^ d "^J fl "' 1 1 Lcj-l p j .tig <_)-uj L*-l J-A ^ I ? I J m-flJ 

• JO«Vl Lilt Jla ^UU! 

Ji^ J>x)^\^Germline gene therapy,p^\£)^\/^^<-)a 

3 a j 1 1 lIUj lui ~t 4JLu^ij LjjJ^ d>^' i^lj-aV! j-a Jjj.uii.tl (_3Jl^JI jjl^ lJufc (j! 
i>juk Ll!^L!L-a! 1 i jlr (j-L*_jj (J-ibj Si_i!j_i^sJ! jjb I Jj fl <2l A "* 1 1 4_lj!jjJ! (jlslj—a^! (j-a ^J_c 

ujL>- > "li uj-^'j^ dh 4 -* 03j-£& i-iJl-i-A S^Li^>! SjjLii! 

SV&jqIjMmsI d)Van 2k9w ^\ ojJmm» ojoq SVa/^l^ 

t(jjjLlII i_3jLie_a (j-a ■ 1 aj a C 4_u!jjJ! ^ i J * gJI CjLlIojj i«LiJLl>J! «L>jm! ^ AK Jju 

uaj i a 4_u!jjJ! g> ■ t * ^ T t c^jl^ |j| La Jl^-I Sdll j'A",tl eiUj ^ AK 4 K o j i » <j-«-3 
La ^Ir JLcHaj j_ljSUL3 tfpal J^^^J 4jjjj^jJ! *^liL>"jJlLi AtK (JLiX! 4i^uj ^ '^J^J Lajj 
jJ ! i2jL^3}L>-V| (^yljvLi ^jJ Lcj j mi i_3jL>J,l jA^I j . LbJljIj^ 4 jlf {jl (_p5j-j-flJ 
«J j * A ~ 1 1 ^^a ^j-i-J! IjLjfc ^Ir Jtj ~*"^ p 3 o j ■ " (j-a pjfcju^s-j s.Lj^3^?! ^j! jjfc uaLt.U 

jLxjJ (j-a J ■ a~ , „ 1 1 4jj_i_>iJ! ol j <s~tl mjjlj^I Cj-ISLcj jJ iJLii! (Jj j i ii /—I c ijSU .4_u!jjJ! 

L^J j-bljUX! p£.jJ! JU)j i iCll^ (jt^L)J lP 3 ^" 0 '^'jj^' i^lt 4JLt3j 4jj-aLa «LflJjJa 
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2006 jiDiiuj -jjgifl 5 5 llinll 2 jinJI 



ajjiiiiJI oiiljgJI oiuiigJIg pgiuJI uLuiJ &&M\ jLblll 



liLfl 5cjL>JLjlU lLUj JUj « lu JlJJ^J (3L>J! (>a J- 4 : LL* Jlj in tl (jSU .( W )jj-iJI ^^lc 
liili (jritJ idilj^jjJI (j^o i_3jj^l dilla p^ aj O^ 1 -^' t-lLUjf (JT l£. 4j>JLti,l ojufc Ljja^aS 

Jjju Lu! LiLIj (j^j-*-! J-^i ^j-*j->Jk! diLa-Ja <J j 2 ' ^Ir ((3j3 j aj a » 2j i njJJ ttajjaJI (jLi l_La LsljJIcI 

diLli^tl] [^IjJLiJ Cilfljj] Jjj^lIi 4 nU~U 4_l3}L>*V| LjLiaJiJI (jl 

LI i <j-a Likj_Li. £_a 4SL1I 1I1 ~ aj 3jl^_*_o Ljjilj Gene patenting 
Jnformed consent 3 ^-ilL^JLl Jiu 1 4_jj_ ! ^>JI oLl£iM_^^! 

£j}JI) {j\ 1 n \*$\ 4j1 i>i r I £jjj jjlj—LjsJ! Jaj 2 Lillji^j i4 /vlo^ ^gj mi j II p 1 n *>JI £j_<J3j-aj 
(JjJ- jli<3 (jP-II uaJI p g-^-lj . C.cre-L?l IjUfc J3I j< u o t's> 4 » t's>^jz ^3 L^_La }^ 1 i mi^Lj (j^JI i((_£j-l*JI 

,nvo ^Lc ^1 I 

Asilomar confer- jUjlj-^f >ajJ-o 4_iic. ,3iLf ^LtJI I jut ^ j^lj^a ^ jiic c^-p- 

LjjJI CjLxjI (j-a 4jillL>J,l JaLaj^?l 4_uj-aLaj 4_uljjJI 4 , „. i ' jtl t_jjL>iJ s-lj-^-l 4^icjj, mi a (Jj^>- iCnCe 
^l jJI 4_o*jJjJI j 4_icLaIL>.^?l i nlLi (31slj_i L<>-Lfl 4_^jLa «La}Lc. j^ojjJU LiUi J-J^-I J i(— ij miLXI 

4 SLG U Ljl lia all pjt^~j 4jjic ^ IjjJ, ol_aj£L>JI OJLiejl i) *\V0 ^Lc JlIoj . ( 1 ' 0 V LJii! 

.^a^LpJIj t^l i n i" i n^?lj i4_ulj_jJI 4JjjlII 4jJL£.VI (Jilo ' I ^jj J to i- 1 1 n~>- 4j_j T pJI 4_iiajJLi 
i-iIjjU", tl SljLse^a {j^A t^U-JJ V Jl^ 4jj_lj>JI diLjJsM-j-^Li (Jit-Hl C-tLLa^J) [jLi 4_^lj^j 
fj ii j i n*<lj-B i i^u^l (jja J-*J i WatSOn - (jj-uilalj (jjx^-o- J-t^ i4_uljjJI CjUcj^/I 4jjL>JI 

^jij_^JI ^jj Mil ^ nj^j (Jjlj i LjjJJ ^j^jJll ^jjjJLsJLi 4 j j j tl 4_lLjJI ^ ^oT j»Lc- L Ai>-^ 

i>juk j-Lp) <~" oil i I J ' J ^ I ddi - *--^ Lh° »J"^J ^ g _ * (j^S Mgj mi j II 

oUtj>LI ^'^ELSI 4_u^Ui^^lj i^^UJIj <a_t!}LkVl q^aLMI 4_^,ljja (/o LJU. 4 , null 



(j-u^l— a ^ * ^ I j" (_pJI iELSI 4 i-a-ll 4 ua-i^jm 3Jj| jtl 4-ulj—iXI p-C-j ^Ir j . 4j^ uj < 1 1 4_uljjJI 
, jL>juaJll I j-ik 4_1jLjJI ' - ' I jj taj 1 1 4^v^La ^Ir SjjlS j_i£. Jlj3 V 1-4^^3 i Ljj i i n j^?JJ 
JljVj . pi « II jftjla *"1 4_ujjI^ CjLcjJlitja (_jjjLji^I O LLpJ Li 4_«-i3L>iJI ^ljJL>-^?l CjI*Ij_ij 

Ljjlj jl>> gia ^LlJLij . 3 aj 3jlijl>> LjJ ^ljJL>-l dil«.lj_i jJuuqj (jP-II diLcj-tisj-l! D' 

j_lc. jf 4_jj3}L>.f OJ^ 2 ^ 'JL>- li^ LsM- 'L^iLalj-ieli^l t j£LI '.4_^>L^f j_l£. 4_i2>L^f ^ ^? 
iLm^jJj_ljJ| pic SCjLLljsJI CllLal jLir~i i nl t _ 7 _4 La 'p j ^ (Jlj-" IjLjfc Llj^stJj . ^ " V ^4_l^^L>- I 

(_p3jJLi 4_lL>JI j! p-ilajj 4-3Lu3^Li i4_uljjJI CjLojU U (J-Sjj Ji Cj1_Lj_>JI ^ j 2j 

jJa j mi jll (Jj-^ (j-a cjLLljsJI L^j (Jjuu (_yj.II d j a II tjLa i^ljJLi-VI cjUIj_i (jjjLa (j^j .j3L£lJ! 
^\ j! oljll (j-a 4 a jIjj jl Manufacture 4_cLl,^> j| Process 4_Ju_c L^jt 
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iujwill oiiljgJI oiuiigJIg ogwil uLulJ piljlll j Lhli I 2006 jpui -M^fy ^1 

^IjJLs^l 1 ■ ua£ i^LjJLij A ^4jL»^ jl 4 1 j 1 — jl i^>"-^1 1 — jl t( jj 1 ,1 La £j\ i n->ij 

JLp^jJ! ,3-><-!lj .4c!jJL>-! (Jl a «" 1 ill (_j^sjj^iej 4_i3}L>-l jl 4_ujj1-9 CjLo!j_jJ! 4 jlr (j 11 j t 

^1 J I III (jl (J^J 1 1 1 JL^iJI ljl_& ( JJ _L*JJ . d al,l>* , ,.l £jja (jJj-JS-VI jl t I ~l I III _ajb 4J ^a-La-ll 

(^Jl 4_aL^^Lij .^,1*11 uj^JI Processing 4^>JLt-a-i Ij-aLs <jJl LuaJL^. Ll^ juu pJ oLLl^JI 

(jjSLl (jyjJI SjLLoJI — (J^ <j^-l o! — pk*** a (JlLaJ La J-^J ' LaLc Y * 3 JlL (3->^l I j-A (JIj-ujJ ilLU j 
a£j—uj (JlLa i^jjUs (jLa^ (j\£Laj (jl Lub JU ua ^tl O-UJ .i—iLjso^l ^If lj-sl— s jj-^JI I J J 
SjJlSJI J_fl£ (jlSLal (^1 (jl (j^4-i i4_uljj -slj-o-1 4_aJjLLa ^ljJL>.| CjUIjj LiJ^LLal (j_a i4jjL>o 

pjrt«"itl (^yJI i^jjj J-9 idi^LsJI (_^iaju ide jure (jjjLaJI i—t^j^a-i (pjrt*"tl) (Jjjij *LLi£.l ^Ir 

4^j_,iJ £_l>LiJ 3*l>^ 3-Lt^J.I Terminator jjju JiLa ^'^de facto jJaiyi ^SL^ 

. L$-tlg (Jiol jJI (j^IjjJI (JjJL»HJI i—t-u-qj JLs^lj Jj i^ajoa t_gj) i n ^tLM LjjiSLaj ^? (jr-^ 
J^*. (J-J—a 3 J g 2 >■ (jr-II 'J **-^l d a lLLSLuj jjb '~'l Li aeJLl £-Jj_ILj>.| CjLIj_i ^_La (jl 
Ljlso (Jj^cj oLLl>JI (J j-r 1 11" (jLs 4_lLcj . (j^il •V"!! (j^-J 'Jth^' l3*"_9 > V(i ftVI 
4JjLa>s 1 11 \ £_L^a jl i 1 -y se uaj jl i La-l i u i~ i nl (j^lt-i Jl3 j3l£jlIL9 '.4Jil j j_«vL>J,l i a j>j « ~ 1 

- i La ah JlvIj « jj|j» ^\ Jiir" i uLl LiLIjj i4_La£UI (j^ 
(jSLaj 3jUJ_c Cjlj_iu (j^ic (jljJLJI p la » a (_ 3 _5 ^IjJLj>^^?I CjUIj-j ^j-^-j ^^j" cAjIj-3 (j^j La *"j 
<_ijSLa 1 a <h (j 1 " j j_ja^?L (j^»" SeJ i(JLiXI (J j j i n /—I g 1 2 J ■»- ill CjL^?jJI /, i L^JLa jLilll 
La-ibM-Sj t 4_LlljjL-uLll 4-Lt-jiJI - 4-iSLjj^aVl L-aLllLm^l 4_a£l^aj (jt £1ji > ^^I ^1 j^-i.VI diUI j_) 
i_3>L>JI ^jf Jl^ '.^ 1 '■ ) 4_l^ j-La-Lll SjLcl (^1 SJl^Ij ^ll^eJ ^lj^^?l tUUIjJ ^-U LaLLaj i±l±LaJ 

Gene se- cliLLj^JL 4_ ! i : l=*£P-L] I j^Ij^JI ciiLajLh! ^1 j^VI oUI j_i Jj^e^i! ^Lajij^l Jj^ 
SbLUIj i^jLc « nl ' -i i^ g ^yJI 4^c_j^>Ij jf 4_ajj_»^a ciiLal ml L^J (joiJ (_yiJI quences 

(JiLa £_La_oJ i S jL_ij>._aJ I (J j j loJ I (_yJ Ljj^j . ' ^d) 1 i nj LaJ, I o JUb (JiLa ^ If 4_aj 1 i>-> i La ' I j_La j-La^oJ 
(J^L>> (j_a i4_l!Ij JLjLaJI 4_a_a£LTtU (_yj Lia_2J I j ^ Ju fl-uJ I (j-LCj-aJI (^If 3 ijjj i ta 1 1 i La )lj uaJI oJUb 

(_gj_j_^u a (JJ ig. lL!j -a- "i tl (jjj (j-a-3 ui iJI c^j flJI i4 aj£L>JI lLLLJ CjJLAII ^_oJI 

(_^uj-j»0^4£LI I (^1 ^IjJLi^VI CjUIj_1 ^_La \ , ., ,d . .. A t ^.ijLjJI Jl j « j in (Jjb tClll i n i uJJll 

• (nT) ^6j>a JjS *uk.>«V! (jL? LaJla 

i(jj^ mhIIj Jl>-IjJI (jj_aJI (J^L>> 4j_jj^/l 1 i ,^»t (_Tj AAtl Jij^jlII ^ ■ i^* , ,.» ^Ll>J| CjLsjI (jl — 
i<JL>- ^ylg. j .^j^^?l SJljJusJI tljL>JL«i,l J 4jjj^/l ^l^j^ 4_u-uL-u^?l CliLa^mi j^jIL-u l^j^/ Liiljj 
t_o^Lu£jj (jl Sjjj_La (^LJLj iLjLso L^J^i «~ t nl (j-> «~j i ii <ol ^ ul&S I oJUb (j-a ^ \\ A" , „VI (Jj^l (j-a^ 
,v )^|^i>.V| CjI«.Ij-i (Jj-r i n" — |_^jj>-I CjI aK \J i4j^SLaJI 4_j^iXI (jj^^- 4_)LaJ>- cdJj 
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. 4-3j) ji 11 U J^C. J SjUii 

CjL^cjVI (jl CjLuV 4JL*_3 CjL^j miII ^If '<JL>- l£' l?\ c 'JtyJoljJI j j e (j-a — 

jjiixJ! 1 g^ic i ii (Jjk i«5 Jjii a» Ljjl mi s CjU!j_i (_ y lc Jjj ■ 11 j^^a i_cC^3 ^jPJ! 4_aLi->JI 

^U^J '-^■^■^ lj-$-i (j-L«JeIL!l 1 " <*1 idiLLijsJ! (J^l «" 1 nV 4JLj_L3 ^Ir 

S cA&Ji) ^\/j>\ 0\<\/) d<yo>^\ &<k>d <a» 

/_ic J[a sell diLiila 4_sujl (JjLj SJljsJLU CjLjVjJI <=> se ual! <=t j I LmsJI JL&mi Cj-oJl^j — 

^Lc ^jjjj»JLi <j SLu ^ cjLjLuJ ^!j^L>-! oUjj 

4Jil*j_a £-J^IL>*l CjU!j_i (J j -a- i ii "i 1 4_uJLi-a oL-LLaJ 3jaJL£. 4j-^L>. dil^ mi O-aJLdJ icdJj Jl*j — 

.<_2J| ) YV Laojic jlj ^j-Li^JI ciiUL^u 

u y^j-LM-a ^jJI 4 i i ii i ILl . Y * * V ( Jr 3 1 j a i nj mi 1 1 1 ^j-LljsJI ^JqJIvz J-a-j^l 

. 4 uuhJba *bvj Jij VLslB La JLaj liili JUu » Y * ^ * ^Lc 4jL^ljV Jo- 

^HLl3 J-&> J^S-lj (J^"J (jj-^i ^ ^!^TP^' a L)^-^ OjJJull\ OJl^J j<ijl l ill II Jl£. J^O (J-L3C_*J L M l il £J>»^£J 

3 nlt'iU 4jL ml— l-oj i a Lc LO.L.J (jy SLj v> _aVl ^.a-ltJI ^-<Cl->II (jc 4-^_lTuj . Craig Venter 

I J j « a t mi '4 jJLfl iNIH 3_a- i^>l I j^iLjJI J j ♦ 1 1 ^ 4JU-C *L3f ^1 j-U»VI CjUI J-Uj 
The Institute for Genomic Re- 4_Laj±^JI oUtjVl J-£*ja j<ijji I 4^ jiLf obtjMJ M 2j i ii a 
Celera genom- 4£j_<iJ ojLijl \ \\K jjLa ^ tJ JLit aj - Ijl ■^"■■^1 «TIGR j^p* j! < search 
^jjjj»JI ^-jj-i ^j- 0 (Jjl oj)^" * " I j 'I (jvlcl 4_t^>L>- (j^j t4_c^ mil «Celera» (jr^i c^p>- lies 
mjIc L&j-cL-n i Applied Biosystems S^j^ ^ Laj^.j_a « jJiIlS)) ijVS, .mJj-AJI 
.Gene sequencer o^>JLi ^.jj^jj^jill jlcIj^JI ^jLhI jji^a ji^LyS Jjf 

« fj 2 ' B (j-a (Jjl ^6. ■ Lg3-jJ HUGO (_g^ mi ill ^jJu_>JI ^-J)^ mi a Jjl i ~i i ((jJLLl^)) SIj^>- OjL^ 

4jI (jlr I LaJ-Lc 1 i i ^ 1 1 taj iJlj <Lo J caJLi ^ a 1 1 II j^a-J->JLl OjLi^>I JL^ i ^j, mi 1 1 1 ^ajjj_>JI 
4^>-LjI (jjJ^-'-'L'J i4_al mi~^Li jjt, a j 2j LjIj^L>- (j^>- (J5LI ^ljJL>.l 2«.Ijj J j i »" m^jJj 

4 j j If VI jJaJ JUu La>J / I * i ■< aj | jj^. 4 j i nLmVI CliLajU tl oJl^J ^LjsJklj ^LjlII (Jj-j-^jJI 

.4j>*1-3jJL) p i n" ) l£j 1 1 ii 
^j_Ll>JI ^jj-i^L-a ^ j ' j i 4jI L^j^j (jlf I JLafl i4jaj_C ((jJULlS)) ^jj LiUj 

J -t c niLJi jj-uLx-llj i(( ,u ^ 4_l£. « j f Sjj-i^)) J« flJL LiULLaj <Gl (j^-il) Y* * ) ^Lc 

4_ujJ,l (_p3lj^.^LJ 3 i^. i^. -^.t I 4£.j._ujJI 3 ^MVi vjj-xj aSUI 3 j-4>- 1 l?J-^' lH 1 ^* * J-i*-Aj ^If 
Cj Lj I a I flUJV t4_cl mil jlj~a ^If (^y^Ljj-al jVjJ ^jj-tLa A* I j " a j S O-iJL) — joJL»JI 
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^ jt jJ! Cj l—a j) I « 1 1 in" (jP-II — ill iJI 4_lI_l->JI * loJ I I flJLa. Cj L) 1_j_iJ I ^-a 31M jtl 

■ ' flJ I (_J-iJ^ ) * * * l^jlr ^jH^tj 
mJ.s! La_a ii_dijJ mi a 3j-^>-l * lj 1I1 < VI ^ I a C 3j_uj 1 11" HUGO ^Jij uaX\ ^^ajj joJj 

jj-a ^_)jJL! ! ^aj^Lsu 4j I j ! ^Ir 1 ^ j) M~a-lt ^ya jSL>J I ^J)^ mi t, I «. 1 air ^ j 1 ^ZjUlB (_p3j_*J JiS J 
^jJI ClLa j)l t U ^jJI (Jj) jpl <_Lt>- £j| CjJl>- mJJJI ' iSj j a 3-^ >1 ^ W ^ 

UJI oliLJI 

4 "i i ii i ii j-a ^ mi ijt Y * * Y |»Lc (j,^ 1^ jlj i ii 4^ mi l£Jj_jj (j| (_Ll3 ' LuL:e_a 4-1$^ mi L^-jJj oJ-i^jjj 
uilj^JI J£ ^Lj Lsr Ac 4j! ^ LLk 2 ^ j 1 1 aJaiiJIj .( no ^jU i-SiJl^j V ^1 CjL*j>U 4_^>LkJI 
i I J^J-a I J^>.\j I m mi LilLufc (jLa i3jj^_m *Lvjl (jr^ J-"t^ <JL*-3l 4" j j i ii jJI j 1^*1 a miVIj 

ii mi 1 1 llLAI 4_p*}L*JI ol .U'tl cjjl£U iM^j_ifu_JI Ajjjj>JI 3«.ljJ3 j<sJLc ^1 jis fj£*-i joJ jla 

<uLi Lax. ) mi i II 3l_p* iLfljl CjI jj i mi ) mi« < Juu! 4_uj->iJI 

(JLa-cVl 4jLa-j»J CjUIj_jJI (j| ^If isL^Ijl^u jo_4j-ii^! (jP-^- i*LaJL»JI l_ 1 1 r I (jj^ — 

CjUI j_jJI t 3$J .4_jJLlJI diLfcjVl Jj>*ll j»jM-JI <_L^J-!I ^jic Jj stJ 1 j_iJI 2Ls*LjIj 5-jiuoVl 

LgJj « j .Utl I mi i" V <jr^' »1 j mi^Uj idiLal mi " ^\ fj tu \j iCjLcIjJL>-MJ 3jLc ^_Laj 

(jj C.uLJw i«j»L>JI)) DNA LljJI dlLJLlj ^yJLc (3*J (j» 3.'^ '» .3jjL^t-a CjLal Jiir" . ill 

l-sj^^iU Copyrights SjjiLill J^-^ <L jAi Li"'-'^>L>- ^-^LI 3*1 j^JLc Jj.^^tl 

.( v4j|i ^J^l (J-aJLll (j njtj 1 i ii a jl Si uqS Lj-oa tj_oS^3 (jt-^' 
ciLIj tjj-^ (j,^ mi i tl Cj1_Ll>JI (j <aj ua^eJ CjI«.Ij_i ^_La ^Ir ^ i u j^jJ I (_p3ljJl£.^?l (J^LaJjjj — 
«Lj>>j ^If j ■ ^ ... A i J j mi l_La (_L? tjl (j,^ ^ mi j ^jJI IJ—lII J-Aj tJj) flJI d J^N fl-J i al 

^3 joSl^tlLlLl t^C-J mi J **~ ' L)' Q c^ 16 - 1 ^ Lt^^-^^J ' * 1 "' I^ULjO >JI 

, 0 1 v )4jj mi i 1 1 « 4^a Ij^J I » jxaieJ i_3jL>JL I j^uj La J-Aj '• 4_La *j^>- J I J-^"T (_^aje^Si J mi's. 
(J^L>> (j^ 3 J^°^l (JjLu (^^-a-La t mi 1 1 1 LljJI ( _^taieJ ^ljZL>-VI CjUIjj ^-Laj (jJju ) La_i-aj — 

cjLJLm 4_jlui a j... njJi SjujVi ^vi vi L^ji^^pji 2LjS>Li.Vi aji^Vi ^ j^pji 

Lijdl cijLuLnJ (j^Jj 'Uluu cjL^iU 4_^Li. ^1 ciUI jj js_La : awoA>o^\ 0\)\xx2>-V\ - \ 

^-J-^J La ljl_3 . i_dJj LljJI CjLjuLjJ ^If J— aJLtJi Cjl_-5e-lLU i>juk jjl (*£.J (jrLc '(JL> "* .' ^ 
mi ill LljJI ^If 4_iim 4j '^J*^ ,".~tl CjIj1_lL>"^LI ^l^pj>-l CjUIj-i ^La <J 2 lUa a MjJ_a jLlH£.VI 
<J jj » aJI «L>^L>iJI MjJUaj iSjLtis CjIj_uG (. i i mi" O-iL? I jl Laj i4_ujj1_2JI j_ul_*_aJJ 
ljjiL_j 4j! j 3E_Li-u .5 «M ,^,tl ol^j ^JJ 4_uajlJjJI 4jl_a^>JI £y> ^j-Lll I Jufe JlLa ^1 4j5-L>JI M^JLa 
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^£ 1 j , ,. A i 4_>_iJlX 1 j-jjLlJJ I g_Jk: (j j LaJ (jl J aVlj iCjI«.Ij_l!I i_dJj (JlLa ^_La (j^-flJ La 

a^lrtj tijIj^L? j-aljJ! ^ LjJI i^LuLu ^> j-£Z ^jLje^u otatf^ydkH ViiH - V 

jt_La 5 j i>, 3 (jLs ' (Jj ^ ^ (jh"-" LtSj . MiLi-a 5 j '^J**- '"■**' j! 4_ij>*}Lc 4_4_l-3 LjJ (j nj I il ' ■ U» *3 

V.^- i^-ijj J- 4 : i3_jS>LkVl 4jfL^I (j_a Ijjlc j._iiu ciiL*_)Lii!l LiliiJ £j jJLiU cjLI jj 

j»l ScjLx_i^I 4_ai^ (j_a ^ A J-Aj SjLClLiVI i La_i i "" ^jlS I j 1 £-Jj.JL>.l ^j-^j " tl 

S \-£jJ^JUU3 (j^S -J^JJ Ljj I 

4^>jmL) 4 nit" a O La I JU^Tim I LjJ (jj£j jJs ^l LjJI oLuLu (j^*-^ '•QM&ih 0>Jb]l)\ - Y 
(jl j-A Lufc 4jjLjI Jjj La (j£>J '^Jj— <->-l <— 'Llj-J t—«J>"j-a-i 4_i_o_x-a dil 2 -j iLaJ 1 gJ (jj)^ J i " 4_u-j_>JI 
/_ic La *" 4_lL«jl!I i-dij (jl Clc-p*. (j-* (_t^^L>-I (JjL>- 4jLu£L) 4_Llslj (_paj^aj La (j-L>- lLsLujI <t3j_*-a 

^_La j^j~fi (3^-* J ^ (*-> (j-°i ijliliVI j-ul_*_a Lj-jlg Jj ' ^" '"' ^ cr^^Lj i4_uljj CiLajl * a « > Q I Mil's I » 

(jlj 4_iii^>JI S-Jl^lil (j^ ^1 i^jLiil 3j.iL Jlj^-f ^?l LjJ ^Ij-IiJ oLIj-i 

^ i ii ~>- ( jr i*JJ (j-L>JI (JJLi ( JJ -3 ^Lstll! JlIc — (j^Laj (jlj i(j-L*_a (_paj_a 4 ]n a (jj^i 

ol_bj_aJLl! 4_j-i3L>.j ij<i i ii 'frJI «L_jJ| ^Ll^tJ (_£ jJ! (j-La- i a (^)-a j-j^I 4_j_a-^ (_Lv>" (3-° I 3 < ' 
jtj " I J bj 1 »J 4_u!jjJ! diLaj) U U Jls^I ^Ir d flJhJI 4-L.La-tJ I oJufc La *"j t^^'^-LjiaLjJ! 
CjLjjjj-jJJ — '"'I -»-~ — ^lj-IL>-l CjLIjj ^JLa jjij^il ^^aX\ £j <\ 3 ^^LJLj t4 i nj-oJLa CjLcJIJLa 
.( ,Y ^LjJ! CjLajLj (jyic JLooAJ 4^J_>Ja J-jr" i nl L-A-U-aJ LiLIjiJ ' d ^JL? LaJI 4 « * . ^> t I 4_p^^L»J! 

iSJjJL^e-a 

.3jl£.L2J! (j njlj »1 nVI dlli D'j '4jL*Jl! 
^ oLtj^?! L&jiielS JlS diLtLsoL 4 SLuJLl i_ajL>JL! 4_tLLal< J ai! 4_ii>L>-^! LLiiU! (jai^l'j 

4jJ_jjj 4-4J-3 1 j 1 iCjLu_>J! /j^a JJL£. ^Ir Lajj (Jj i^jJLLa Cj\Jll>- ^ Ir 1 n C J i" i uj ^? Lva 
Cj!«.!j_i t_>j>*j-aj 4_j_ijjL9 4_iLa^>- ^Ir j i alt uiX\ jlj) " i u^l (JjLa- ~i i a it_JL»J! <=t a j « ua 

i nl 4 j If (^JLLaJ (jl (jSLaj La_i f^y^J *»■" d J 1 a j **■ tl-iljl ljjs-I 4-jLa— scj aj a * i L_aij '.^I^JL>>^?I 

(Jj i ntL LlLaj-jija JLjLjL^j (.ii in "" (j| (_LsJLxj i>JLAj i4_*jL!u (_p3lj_-a^ « 4_lIL«JL>"^?I Cj1_Lj_>JI)) 
4j^ in itL j uaJ La-4 ■ J i ^" i a 1 ,1 (_ r 5 j-uSLi ^i njl .ti" L^J (jjSLi JlS (jpJI ^iJ^P^' — 4-uL.ft-cSL!! 

. ^j^jl! I 4o*j ^yic 
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Jsi Genetic discrimination ((^^jLaJI j-^cJI)) j $laj *J 

4_2jj-a Qje i <<->! 4 K (~iU tfjufc j^>-J J 1 3 oClS JlLo "< \'i in j-^aLa 
£_La 1 Lfcju>-j 2 jLitlUI CjL)V_oJI ( jr 3 4JL>- 0 * * jja *— 'J-^- 1 L° * * ' I ^^P" 

<lj t-» i p j" \\ ^ylc «.Lu p gj| j-v- ^If j-LaLlJ! !jJlJi3 j! i—kjJijjJ! j_a LuaX.f J -slj^l 
(JJ _LLaJ! i all I ^JSi 3jLc ^jJiJ 4_jj!j_oJ! Cj!jL_i_!L>*V! ^-jLlIa ' ^ Y '4 > bj " a a jl 4 t <>ilj 4_jj!jj 
Jll*3 4 -»■ i^>tl j| SLljsJ! ^Ir j\_dG ^j\c Jj <-•»-»■ 1 1 La jj^tiu a > 2jj LaJLt£.j .( JJ _L*JU (_)^se uAl 
4_jxJLa jt mm jl j_S jLicj! JjJa Cli>La- uJI LiULj ^yi^. £^LLaV! jt^LiJI 4_£j_£, t_JLLaJ JuS i4j9l_£.V! 

jl uA 1 4_iLLaLjJ! 4 jt-.«"tl ^3 4_u!jjJ! Cj!jLi!L>.V! ^jLIj^jJj JlS£ iLiLIjJ 4_x_ujj - pjj^kjt 

J ^ e ^Ir 4_2_a!jJLLi Cjljlj-aJ! jjj^jjtljj (j-jjJI (j^aLir miVL.3 i_dJjJj - 1 ZiloaJt] I 4_j-£>j_3 ^If 

I jjciiaj jl p t_t5e_i i4_lLl>- CjIjLiIo-! 

p i flJI I « LfeLiJjLu 4 j ^>^La>l 4 j i X ^ j j, "m La_a ,4 j -»■ ,^»tl p A 1 a ^3 Oj>-jJ| lil 

. 4_u I J_J-I I La ! 4 j j i-^-v. c.cre-ii o^xajJt I 
(_palj_C I j_a I p j jl^ j J^" Vj 1 J^J'jI^j s-Lie-^al jlj-^ I p-A J-J i— c-a-TiJ I ! jjLc 
j-lc. CjVLoJI^! 4_u!jjJ! Cj!jLlIL>.V! /— La«J iCjVL>J! j>a (jr 3 j .4_3jj-m 4_lj!jjJ! (_p3!j_aVl 
4_u!jjJ! d)VL>J! ^ii^l jjfi^^ . 4_Lulj (_p3j^aj 4_il_i^>V! 4_lLL2J 3jjL»_a CjI^jJj ^tt«" SjiS^a 
^^^Ij-C^/I jj-^li 4_i!j_u (j U "n L-a-;i-3 ^1 dIj j-'L^i Li!l_Lfl> jj^>-i i^Li-al JJmJ! 4^1^ ^j^Jbj iljUJ-so 

. L^JjLiiu ^J-aj 4-iSLu-lK V I 

oj is~C<7> a Vj i3jljjl>- tr r 1 11 jt 4 j-r i^tl p^JlIL>" (JjjL^iI ^jylc ^ Mijtl (ju j^bH*-^ 

j-a (j-uSljj^a^?! j\_i^LLI ^J^>- 'SjLlJLC dllj i 1 11 (Jljla^ j( )<i| j it-. ^ „ , „| {^Lc ^j'~ ,a, J~ SjL^eJlL! 
jl ^^^v 1 nt I «.!jJL 4_)l_i^>VI (JlLa jtttl p^_ieJjLj (.ii uU p j 1 J j fl a ^ -»■ josG ^fl LiJI^" mi VI 

.( ,YT )L4la -j 1 ^" 1 1 .ilj^VI JJL£. '^KmiU 0 j_fl> J^i3 ^1 4_ilpJ! 

(^yic La Lj 4_lLlj»JI 4ILl ; l^j3 <. 1 1 n->- 4jjVj JU£. jl 1 n'tl (J^ ' ^j* 1 ^"' jLa ii_dJi 4^LuaVLij 

4 j 3 pj -i i j_4lL^=_a (Jj^ i"i < j Ui-s- 

4_jj_J! i^ji 4 1 1 11 i tL SjjJLx-a i_kjLLbjJ!j 4_i JLcLaJLl! d)l miLaXIj ip-tLiLlI! (JlLa Cj!jL_lIL>.V! 

jus '.Genetic underclass ( ,ro ' 
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4_uljj j-LsLie-a)) J 4_LaL>J! 4_L>-^! j >.jj 3j^?jJ! (_L^9 ^IjjJ! (_£j^e-IiJI (jl (j_/a u \c J 

^3 Lcj j i~i jA^I (jLse LjuaJ JL9 I ^ j ti 3 i d) La_j£L>J I p la » a (Jj 3 (j-a (j -1 ''"'JL? * a ^ 1 " J ^ ""O— ^-"-^ 
jl (jA-aGJI Cjl^_ilu £_L«_) 4^ejj_j^ j^j'^' ^If mJ_oj->sJ ^? (JjjJI 4_ljJLc. (j-L)lj^3 (jl La£ - J i 1 1 
£_La j| 4_iLi-aLjJ! 4_iIaJLjJ! ^-La iJ^^J ^ ^-tPL)-^ Cj!j1_l!1>*^?! ^-jLij a! J-jr "i i nl (j-a (JLa-C^/! (— iLljl 

. La I ?iUsj a (jt_L*j 

i( jr lj_>JI j_u_cjJ! Jlj^s 4-iLa->J o i i n (_yjil lAj! 2J1 <j-a JljJlaJ! -sj-^j (j-a (*A>^ ^Ir j 

£xa^». ^ylaiu ^? (j- 1 tlj all i_dJj (jl 1 a £ t4cjl ml a ' - ' ^JJ IaJ J j ui I 4_u.psJ! Cj!j1_lL>-^?! (JLx_a (jLs 

.2LUl>JLI oVUJI 

• (jrl-i La jjj ^*»- 1 (J^L>w ^j.3 i_lL!i (jSLaj S( JJ _Ll>iJ! ^-iLaTiJ I ) Laj- (j-a ( J t lL2jJI (j£La_) ' ^ 
S^Lljti! d j Jail di^L-a- 1 ii II (j_c «J 1 A ' a ^ j j < a ) 4_u!jjJ! CjIjLlLs*^?! ^jLHj dal a-Vl — \ 
(j^a j—tii-^j ^ jt«tl 4_ALa ^Ir ^LL^?I i— tils J-Lc 1 ,~„ ~<l (JLa-l^l Jib ^LlILij i(jiajj_aU 

i,jajJt}\ I jl^J Shadow files ((S-l^lAJI ol *itu _j (^ra-^ Uj .UsA- 4j!jjJ! otaLj-c 

JL9 4_<_ujLa-U tfjuk (jl ja-^-J (jr j-uL-u^l dtl ail I aI taJ 4j>-jjLa 4 j do CjLALs 

Jp* (j a 3 '(JL>> m£ I ^Ir j . «LLiLaJI diLaiXI i La 4_2jjJaJ d ^ Us < 1 1 3 JLiJL>JI (j-uljJLJ! t_>j>"j-a-i j^i^i 
diLAlil ^ CliLiL-JI lIUj aJ^C. (<^J 5 j^- ,^tl 4jLcjJI *LlL>! (j>a Cr^J^' 

. L$j (j a Us A" -»■ i ( J7 jJI d j lUstl 
(jjj (j>a 4jjIjjJI CjIjLlL>-^?I Ijj_3cj (jl_) ( jr ti>j_aJJ d_uljjJI (_p3lj^a^?l Cj|jLi£. (_)jaj ' ^1 a i " — V 
«.l^j>"l JLtC LjLjjs-I a Jl^t "i i ii J d_LJ^_ijl^ ~i i uj (j^J iSjl « " i n a »1 <> ml Cjj>iJJ ' p gSI a i "I (J J 3e i n" 
i(JL>- mJ| ^ Ir j . (_paj_l (-11 mil ut itl ( jr £.LiJsl (J ■•^J j flJ d i ^- .~. 1 1 CjIj1_lIL>"^?I 

(Jii_a id_j a^Li^lj 4_j )j_)L-9 ■ " <~ V d_2jj^aJI i>JUb (jja£^J) 4_j_iJaJI till i u i a SJLI (j-a j— c-TiSLa 

I^JLc (_, uaJLlI 4 IL^. j| tj aVl aj I IjJ 1 ^ Cr^=J^' ^L^/Lj Jl 

.(j-LaQll CjI^-<I/ 

tbsUWlbj^JA^b^/j^l Jwl^l :\-M 

LI uaS j j" «J 4_uljjJI LjLua-flJI (jl ^''^^-'(jLtJi^ J-a^>-l j_aJl$jJI 
(jl 2_fl_II (J-A^/ (3- 1 I aLaJ 3jL)JLj>* l_J I 3j Us" . 2"i. 1 -»■",„ a 



(—JjLjscJLII (jLa iSjUJLC 4 j Cj mi aISL>-I 1 j jj C <_jJj_jj LI ua flJI Liilj (jl L*jj 'i_Li-3 (j-a 
4 j a I « II 1 ta llj uaJI udl> (^1 it_>^cj 4_uljjJI d , „. 1 ' j tl (_Li>. ( Jr a ^j^so (jP-II Cjj^cjJIj diLulj jJIj 
: (j^Li La_i5 Lkj^j I ( J7 jJ I 4_i£.^ in 1 1 1 U-» 1 lj i>«t I ^j>s« it «^ 1 >» -»-" (j I 1 Lp^oJ^oojJ I (Jjfc I LfcjjJL) ( jy jJ I 
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— d_uljjJI d uiJ * jtl J ^ ( Jr 3 (_psjitj j^e_)j — Ljuubil (j,^ lj_iiaL». jj^- 1 L>' *— cje -^ '*LSlii I ^tic 

j_-Li_i2L!l I juk (JlLa ijjiaj>J,l (^ £jj3jJI j-a jji^tj j! (jr-tJ^ I jufcj :»l mill Sjj i a 

CjLls Cjlj d a " a ("i < Cj^^I < ii ^L^jJ Mi-a 4_uljjJI d i .. ) * j [I I i 9 ' j" i ) jL^ '1 Laj uA\ 

& J* ... £ 

t Lcj)^ i"' a j_a£>-! jl t—i^cj d_uljjJI d . ,., t < j tl > i oi.ij~,„tl j^Lt-TiJI jL^ IjJj ai i tl (j^j-J d J , „ A'tlj 
Laj t»l ua e d_cljj ( Jr 3 jjLu d_L)JLi »l ua C I ^LHj^? jl j\ tfj i~i" ^^L»J ^LlL_a j_o£>-) jL^ 

(jjjLsc-a JL^I JL9j i4ji_)l i gj| jjt-. , „tl 1 -j i >. « > l_Lu (^^Jl 4-C tSa.ll (_p3lj_C.^I j_a 4_)Li!u 

jl i ii «J uua-ie-cuJ Cj_l*JI i_lL!j j-«j i Lc vjjj fj-^- 3 ^° (J^ Lt^J i4_uIjJl»JIj S>j> mi II (_p3lj^.^l 

* - " . " i - i - - ..." 

. «dj^ in i II dj^l i nt I (j-LujJJO ^j£.JlJ CjI!ijjJLI d-J-Ll (J^JlIII jl d_i^At| 4lLiJjj i a aj 
(-JjL^cjJI (JlLa i4_aj^>J,l dll i iijLoJLI I j_ijj5cJb (j! 4_u!jjJ! d , „. 1 ijtl \ U " i", 1 1 ^Ir t_>_x_) — Y 

. Lbjj^jj t—iLjijVl Ja^Ll>-l ^1 i^jjj (^pJI 

d ... i i jtl J ^ ^- (_^j^>ij ^jPil d_LLo-tJI i~il ^ j .t-."tlj -a-"tl ^"i i~i ^i^> seJ ^jl t_«^tJ — V 

p uaj d i^« i^»-»-"a 4jalr d_uij_ilu 'l-S-uk (3;^^^ Lr^J (_j <i I * H i— slj-<Iu^U 4_ulj^JI 

(J^l «" i n^? btJLa LiLtij . / . j La 1 1 d_iAJLi £jl^uj_aILa s.L^i3 t_>_iL>" ^1 d_uljjJI d , „. i ', j tL j< .^»i^» 4." a 
Cjj_jl]| (j^- J-^ (jt-^' 4_LoJL>J,l jl t UjJj i4— C mi a j j f (jlalj-c.! j<sl»JI I jub 

2_^jlI^JLi 5 SU-.t l Jj| i„U ^ ( _ y jcj_AJI ujfjJI *IJljJ ^ in "i tl ^Jl-c 4_o^L>J| ^ - i 

t 2>SLa-l JIjJU£.j t(j ii A tl (J^jjso ^? £ L^L>> Sjj I a ' LfcjLjul ^ J~ ' aj ^j^>- l^-t£ jo5L>JI «.L>-jlj id_uljjJI 
4-i£,^ Mitl dJj^Ll I aX. J ^ D' < T J - : ! C ^ (ftSl^JI lj_ikj i Lg_La 5J| < ,,a (JSU t _ y C^ Mitl jq£L>JI jljLj^>l 

,j-a^?l j»jJ I j| Mitl dtl ta aaeltJI j^j d_L>-Lt^ij ^jl j i 4 ^! J-II 

Cjj_»_lIIj (J1iLj/Ij JlJI dJL^>l_o>a tjL^ id_j|^j| ^"i ui ^^^3 p U tl ^Ir (_^ajeJ ^a^i i aVI ^jl La.1 — 0 
CjLsVI (j-a j_u£U! ^^L»J J_»J 4_iiaJ^£. JLaT (j-a 1 LL i_lj£.j_>a j-a| d_uljjJI d , „. i i j tl (JJL>* 

. jVI (j,!^ L^J J-^^ ^y^C- (jj-'l '.'Litl (_P-II 4ji^i«"inU 

jjMj£[j d-uu it ij) « (~itlj jo_a^/l (J « u,i jjJb ij_«IL>ii,lj Sj_^^/lj ^j-aJJ 4_LSe i^aJI (_jj>.|_aJLlLi ^L_ajjb^?l 

4-t-Se-uoJI CjI i ii i nj-llj oLSj-^JI Cjj_uI JLafl IJl^Jj i4_lLo_»JIj d_uJ_iJI SjiLlI ) i>jlj_5l ^ILaJi-i j_aj-^a 
^pJI (_palj-a^l p^ jji-a-"it i LbJUu jl Sj^jJI (Jj^ «.lj^u i L p e-i-a ojlj^l ^jLcj t _^_I| ij-*lj5cja J£ (^ 
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7ij A ,", 1 1 jj-aj (J^-J i£j u> 'tl |»jj-i_>JI i— al mi "i^l ^IL3 JL9j i4_uljj jl 'Ltiu >— il i i p j jj jj9 
4 flJb jJU 5 j»e uaJI 4jLc.jJI CIi^Lse-o ^ La-$la 2 >l aj ■ -VI (jLSLaV JL^-l' t U j uax ^ 4_uljjJI 
jL_lIL>*Li i4_uIjjJI (_p3lj_-a^l j—ljSIII (Jo *>o V 4_) jj9 ^JJ^ i—iLsolj (J i a ( tl £j\ i a *>o : Lg-La (jyjJI 
SjLjj j! i4_cLiU 3jj3 jl -Sal Atl (J^la j| i4_j-LlII SjJs i4_Li*-a 4_uIjj pi fl-c^J (j-LLaL». ^jj' 

4-1 j_«_*J mjJlII (J 1 m (tl (—iLsol (j^a >j SXl gjiLseJ 4jV '^Ijj-tl (jr^ ^jl Mitl i_ Jl3j 
-t a i^'hik ^L£Ll]l» :(JL-9 ^ I ( nj 4 jlf 4ltl ^ I (^ 4JUI (Jj ( iij (jl 4-Lc 4_UI (jr^sj <_)-"jl (j^- l5JJ -4 
4 jlr 4JLI! ^1 (,-> L>' (jr^J -L?"* 1 " a L>^ L)^ LSJJJ '^ YV ^«(_ 3 -^ a (J im! 3 ^ f f n <-£-J 

j«J (j-aj A_LI £j 1 a >■ I J j 1 a ^j-^ C I 4jl_3 3«.L_lI! ^q_£LLo c^l Laj : (JI— 9 jft-lmj 

. ( ,YA \<«.L>-j 4J 4jLa agji^Jt ' 4_lLl3 ^-Laj i ) 
t^£-j Mitl >j 1 a 2JU i4_La ^IjjjJLi (j 2 sej 1 Mjj-tl Lib^ i"i!I jLljj^Li ^Ijij-tl jL dL> J D - * (J^ t—4£ 'J ^ < ^ 

1 d A « tlj tjjJjJI 3jlj! JuLc 1_^_LJ>.JJ ^."^ uj*$\ (_ <£.j (jPil '"'1 ^ i-^tl i^ljjjJI 

i(j-L>*j)jJ! (j^- 1 in « tl (3j ^ »< ' I j 11 <j-a i4_La ^Ijj-tl -i1^>-> i^J-tl i_3j-LaJt Cjl_d L<aJI 

.(_p3J^/l jL»c| 4.1 ' l^jJI l^JLl^sJI ^-uSUI (J 1 11 (tl ( iLsol f^ya ^jl Mitl 'j'^''" (jj-L<L>iJJ 

1 LoLiw j , 7>r 1 A <j ( Luj ^Ijj^l (3-° ^ tl i^»tl j1_jJLj>.Li VI (_y3LIu V i"il A ,^»tl ijjub (jj 2 ah 1 ij| 

/_ic (_3j_3_jJ! t 2>^>-- a - 1 V 4 ij c.j 1 1 Cj| A ,^«tl ijjufc (jjaAJJ i4jj ua >.j i3jl£Lij i4_A_cj i l_j>>^| u^j 

4-fljl 1 ntl 4j ,Utl (^j^jj^AJI «.|jj>.Ij V| i4_i ^1 j3-t' -^LhJ i— Sj-LaJI Lkj^l jj ^JLa j 1 1 gJla-Lfl^- 
l_3 jUb (jj a>o ^1 4 I j i nj 4jV i L^. lu a JUu g"| jj-tl (Jj^ Lb«.lj^vl ^jLa ^llILij t^l jj-tl ^Ir 

. L^jLjLc. ^&j>. (JjLjjjJJj i^-jl Mitl 4_l3 
^j^. -»■ A tl ( JjL_ij,j ^^a > se " i "I Jl_a_3 < L_c jj_ili^a Ij— a! i^j 2 1 1 (JjjjJLtl (_iL_>tjl [jl-^ LJlj 

i 4 -La ' a » i 4_uljj CjLik^_jIiJ I i^l^^al (J^_^.J L- alj ' i^J) ' " (J-""-i < il->>-il 1— a I 4 j I r 

(^-jl-taJI A a ( _^_La_> t j ^JJ 4i j i nj 4jV t^-jj. i"i a LiLtj tjl-^ I ji-^Jj 

^1 /\ (jlS lj-^i ^l_J>H ^i>^> <jt^ 3-Jjlj>JI CjI uaJ I <j,-Kj3 (>» er^-J— " J -^-« 
ojljb (^i^-^aJ LiLtjj i4_2jL_ujJI * tl Lcj..^ 1 j j fl S-i-C-J /^J-tl i"il A ,^>1 1 1 A j A 

I j ' ^-S-^e-j-iJ i(_p3j^/l j._o_*3 (jyjJI i4j_j_SJI 4jjIiJI t_il_>ijl 4j 4_jjIj^JI dll A ,^>tl 



.O^IjjJI^.gjLiJI ^ 
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:f ^kdl^DNA Fingerprinting\b^W\afiJiCvx)\9f W\ : Y - V 

^j_Li_>JI CjLx-)^ 4_l3^L>"^!j 4^ Cj Loll j—uLslJJj 1 ta tlj uaJl (j a j i^a-SeJ 4jLi_i^>jj jLitjl (J-J-3 
4 a-i^ ill ( _ ;r J LnJ I 1 fl-Jj-«-!l! I 4—aj^HI 4£L*J t _ 7 -a^l miVI ^ j 2 all ^ >%X\ (jiil - ^- a J-^l ' 1 ^ 

CloLalj i4_L_*-i (jl i ii \\ (J^ 4-ij.A ^If (JJlj (_tjJ! 4_lLl>JI 4_lLl!I ( jr A 4_uljjJI d ^ i ^> ■ 1 1 » :4_uljjJI 
4_a-g-a Jj j ' i«L9jJL) jLL^j 4 Ij i nj 4 j a I « tl 4_Lj^LlI! (j_a 1 j ) I 4 j a 1 * tl Cil i nlj jJlj Cjo_x_l!I 

i(Jj_J! jl i ( _ r ll! jl ii_iL»U! jl i^jJ! (j-a (4jij_jIij) '*-i^>- l5' ch° Laj^I tl^^J •<_t j: -j-^' <_<_LaJI 

C^aJiS (jP-II Cjo-x_l!I ^ lr ^-^LLsVlj i4_uljjJI 4_a-i^a_iU d ^a-LdJ i ^ 4_u!j_La 4 i iiljJ *Ijj>-I Jddj 
^J! ^-a^l i-uVI ^ j 2 flJI >JU (j-uLy a (J <<->^J i«.I^_j^>JIj » I iL^lj *" I J 2 all (j-a ^w; i^->^XI ( Jr 3 

:( ,n )4JlUI CjIjIjJU! 
I Ajl ■ " C i^jLLjsJI Jjj 2 -»-"tl ^3 4_ulj^JI ^ ^ ua ■ !! lr si ^ " <r~ VI ^j^a Lc^ mi 

-}JJLj>JI I jjj-s!) J— i-^kJ (_^al '^>3 Vj (^y-g.j-iiu JlJV (j ii J 1 (j^jJ! pjlj-^>i-JI dll pi 4lj miJ 

■ p j " II <JjjJJ <J 'I 2 C ^.j^>J,l (J-U ^1 t^a" -a- all (j^a^/lj 4jlj_*JI j^ 1 *' i_lL!jij '('"'^ 3.' '"'^ ' 

. 4_*_i jwiixJ I J <<-> Lira (j^a p j a \ i^si a | jufc J 
4 t-.j~^tl j jJljjJI ^y^Iuxj JaUtJ (jl JLiV (. 1 1 ii ill (JLsc-a (^ 4_uljjJI <=> ^ uaj II (Jl a «" < al (jl : Lplj 

.4_ulj_jJI 4_a_i^J-iJI ^If 4_tg.j_»TuJI Jicl^flllj (_><aj i^lll ^JlSj (jl JjV LiUjJj i4jj_ujJIj 
L^jJ-2j .i- 1 1 ii ill / - a ' ( Jr 5 4_uljjJI 4_a_i^j_iJI si ^ " ^ VI Lc^ mi jj-==-i : LULj 

t Lc^ mi fiCLi LjJ I (— il i ii 4_rtx<3 (j-a JL^LjJI ' u2 2 ' 4_ulj^JI 4^_t^ajJI jal jLir~i i nl jj-==-i : Lat-tlj 
(_p3ljv£.V 4jLao- j-lil i_dJj (^ (j^? iSjj>-ljJI oL^2a1I (jlaj^j 4jiJLa 4_^aZL>J,l CjL^jsJI (^^ig- (_xjst£j 

- p j «l ' " iV Ll J U3J (jjlLlII 

:4_jjVI oVUJI ^ t-ci.olJI tuLul JLst-a ^ 4_uljjJI 4 a uaoll jl_alg.^l jj^=J : L^aL>. 

(jl^l »lj) mi tfrL^JLall Lbj^i lt^' ^j^-^' J3 JU2 ' a ^ * ^ ' 1 1 11 'II (Jj?3T a (j?l f £jLjuM CjVL>- — I 
s-Jaj ( jr B lLII^ " mi VI (_ii i in (jL£ j»l ' I j Jjl ' "" jl 4Jj^/l i 1 ^~ 'I (. 1 1 1 n i (. 1 1 ii ill J[g j ^ ^jLljJI 

. OJSt-lJ «J j J '"'II 

I Jl£j iLbj^cjj (Jl AU^I 4j1_c.j j^lj_-aj pi j uu i itll (^ J_Jljil (JJ ^ gl j~i mi VI CllVLs- — (_! 

.t-cjuLjVl JLiLf ^ tfLpuiVI 

jJ_*jj n_ijj-^»JI jl CjjIjSLII jl Cj^Ij_>JI (.ii i ii 1 ■ p " > Ij (Jl AU.VI ^Lj-iis CjVLj>- — 

CjLij-A (j>a j S ■»■ " tl i i^> jl . 1 j " \j /». (_,— Lg. i_3j_«_!lll (jSlaj pJ CjJL>> Ai-^J j' -p jl ^1 4_3j_*_a 

.(jj^j^iilj i_jjj^>JI iSj~uj\ 
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jj^>iJ V I <\ ^ I Jj-flJ J I tt. I « lilt t(J II i->J (J^ Ml I II ^_jj_L>J! £JJ j_J_3E_l V : L_ujL-U 

. J_»-uLa-a j_a 4" i A> j! 4jljj ^Ir LI i4-&>- 4" i & 

IjLu tC^^^^-^lj <_JaJ I cljLiilM^V 4_j^aM_^^l 4_Lu^l CjUa Jl2_3 nilJi ^1 SLflL^VLj 

^Ir (_>^jb i4_uljjJI <=t . ... i i ^ tl cjj^tj (j£. Li^>L>. 

(^j_Llj>*) (justx.) (j U **m se jl 4_>Jl_*--a (_£Li al J-2JI jl Cj^cj «.!j_j>-! V — ) 

aJ-gJ 4-L^-Tl->J,I Jlj!j_AJ!j jl 1 (j 1 1 11 a J (*J^— ^ P- j S3 ?Ij-j>-! Jlju ^?l L_a (_^aJe <"< 

j-j»J!j (jj i ii U Jj_j_2JI ^^JLc J_j_i^j>J!j t jl Mitl lj_& ^yfl Mitl ^ISLa^Li ^IjJjJV! 3 U ,V>Vl 

(Jj_«^j_j*J| <_tJ5eJ (Jj_i_2J! Ijub (j£. l -r ! 'j- c '-^ ^ " jl 6>l aJX 4-JLn. (jr^J '(jr-" 1 -^ (J^SC_(5JI j-a ( _ y cljJ!j 
|»JL£. 4_!L>. . ( _ r im (j^aicjiiil LlLslII 4j*JLuaJl I ^Ir (j-aj-jsJ! jjs 4_l!j j_a ji^l jl J J j 2 1 I ^Ir 

joJ La (4^aj-Lp>.) 4-LiJc.a-) J) 1 t"i" Cj^ci *|jj>.| jj^- ' V 4J_^-i3 (j£. ^-t-Ltlil ^yjbtll ^y^ie uA\ 4 jl ifrl 

• 4_l!j <=t asl a ^ 3j_iI/l_L^ SjijLa 4lLsc-uaJ I Jjiia 
LaJLc. JaLx_J j! JiJ^J JJ—^ D' Lr^ (j^rV ui (J^ (j^s- f^J"-^**' <jr*-^-y — ^ 

. 4_l9|jj(-) jl (jyjljj ^yux-Si (_£l ^jLll) 
iCjj-^jJI oJUb di\ ^ JaJ j-a jl ' auJ I ^a^JLpJ!^ (j-L>J,Ll (jl « Cjj^cj — ^* 
4-itJj gJI ^ISL>-Ll ^Ir jLlj ^jl t_j-LaJI J 4jIjjJI plrj L^jJj_i_lII dl^Lsc^a 1 a J ' " 
CjLjj-^»JI (j-a ^j-^ 2 * ' ^jl |»^l luVI I j ' i— hj " « t (jr-^ (jLi.ii-lVI (jj 2 3- 4_j^a^l l^^/I 

bob)\iMbi>yVo^\^ : i - V 

«J j 2 Jl l_a_3 i^Lii—a Cj^Lj J I jLSI ^?l I j ' a ^Jl^t" uiJ jjj ui C 2 ij (j^a-i il 

L—ikjLsEjl tj-^Uj ^yllll Mitlj 4_l!}L>-V! Ljl ua^JI (j>a lj>JLc ^j-JsjII Liilj ^-j-LaJ ^3 Atl 

Laafi 

SLbjl jubLi <bjJI t_<^Ej J-A - Y 

^l<ja<j ' " ^ J^l W J>*i - V 
SI j'j^-l 3jL£. (^yJI 4 j 1 nitL) j«£L>JI La — i 

SL^I^L^j (^1 S^olJLi (^j-iiJI jl>JI Jk«j (Jib - 0 

SI jj'^ ■ 3>xalJI LiLLaj (j-a — *\ 

SL^^LLs juu jl L^vjj SLaj juu 1 j~ x&-\ us f^>~j Lgl2j jj^tj (_L4> — V 

U£ ( ,TT ) 4_^kJI J5LJ.I j 42AJI M L^ cJJj-a oVjl^UI lLUj (j^ v^^jj 
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. Lij-<I/ J^e-i ^ lr LjJl o t" i ill ^j-a lj^>- I j'^N'j i^yQ J^J ' I J I j"'.'^ 

j2>Swal 1 a K 1 jUsA^. t_<J>*J L$J (jl «" li! (Jj 1 LfcjLajJ LajjjJ Ja^>-^LiS 3j_ii£ CjLlj^a I~i i a I 



1 (jSLalj £J>JI L^j (3i»3 Ijjj 1L4J 4jJ V L&jljUfc! <_l».j lil 4j| ^LUI Jtjjjilt ljIj^xj 

3L_lj»JI ^1 La^ j 1 11 a Cj_iL£j £_JJ^\ tj^ * "'" ^ ^jj 'L^-AIjI <j-a 

C)l ijajjj tl ' (jcajeJ Vl ' i-u.Lall tla^^^La (J^ ^Ir j J "" j 1 ' AJ 2 ) (j-a ^J^-JJ LlLs 4j^jjVI 

j_>a Jlj9j itfLl C-ij^ ^P"" ljL"<j| <j-a CjJvj^s- j ^jjJI L$J (jpju I jl 1 CcJLjJ t i—ilj^x j 

lj! Lafj ^ ,„ 4J Jj-SLJ M_3 4_p. 1 4 >J>i>- ,»J^! I j) air I ilj > J< mi a ( ,Ti )4>^J^ 

(jp* j-LjJ La rO-^a^ 1 11 (j^a Jl^Ij Jjj (j| p^jlr iuj tlJJ^I ^JJ-I' Ji^J 

i^LaLv L4J V 4_ij_lj^I 4_jJajj_iJI ^J^J L>i"^ '^*3^" ^ *' a J i '" 1 t^'j^' ol^x Lalj 

. Ij I JUbj 

(j^. ^Jj-j>J! jj^-^-'l \JLu2j-Ss lil joju 1 L^_Ac JU>JI (Jiaju ^? 4jI (jjualSJt ^j'j^*- J 

d ^ J ^ ' L? '-i-i>J ^ j J^>>-!l O^— dLH 5 " Lz—^ Lfclj «Luj_aj 4JLu^V>- 4J JLj^jj 1 Lp- 4_i^jj^?I 

. 4JLt-a 

CjLa Ijlj . d i>» tj j tl 4_u>^l_t^>j (_£j-LU ^jlj-j-sJI 1 .^1 i^«t 4_j_jJj^?I (j| ^j^jl iiitl (_>!_9_>»j 

. LuL^J d 1 uzs>il ,\ A . >. i j . 1 1 ^j^. ^ si A" , „VI U)i,„ 1 q AJl>- I 

. j-5L>. jj^jJl! (J A'tl ^jl j jui j_p>^?| i_)l La I j 

^\9^\ dx9 ( ' »)^\ *&>y \ V^W\ (0J> «j9 51) : V - 0 
— 4_»_jj_iliJI p'" 2j j^LuJU ^1 " 1 ii^/l ^La—til 4JJI j^_uc j-j-^Li j^jJI^jlII (J_j_S_i 

jj-a i^ljjJI Sjj) in 1 1 (jl j 1 11 i^j_2JI ^ I «L*_aLx_i 4_t_a^Li^i^l Cli Lu I j jj I j 4jtJj Mitl 

CjIjI iHj>-^? ^j_jJa_>JL ^Ijj-tl (>_!_£.! J.JI j^j_a,^ ^lj_l_l 4_J-Cj_ilu ^J_>aj '(jrd ^ ^ JJ ^ * a 

:0") ^Ij^l 
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i4__.j_9j _Ll-9 jj -all £-3- <j-« L^-La La ^Ir *Luj t4lj mjJI <>___ _,lr 4_i_>j_lU J_il j_AJJ 1 _al i~i i ill 

A tl |j__> (J^£. ^jL- i ii i llj (j ..A'tl 4jl_L__> jjjs j»L£_>.VI 4_u_j___!l juual Sxll I j 2 j 2 ~-" Ij 
:4_«JL_]I C_VL>JI __3 *4_LaVI 

j___j| lij - \ 

Jajl^a i 3j uaj 4_V i-_Sj^ s_U I ju_ ___) 4 j I j 4 1-g.lia (jLfl j aVl __J j 4_j ^jj! l_l - Y 

•j»Lc jij---> (_)_>L>JI jj uaJI (J^so Jjj-> _><a 4_^/ 4_l3 _L_aL>JI jj uaJI (J_«__jjj ■ <J se 1 1 _> 1 ,1 I 

^^H- 4_j_5j i4 jlr (Jj-i j«Jj 4.1 ^ <_JI CjLi j«J *— iLie-il 4_j_5 _)V L_JlL_/i 4_)j_>*_a-) (Jj 211j 

^Lx_>-I __JI do I La-ij J-uLo I 2l_— a 4_ij_>*_jj _}j 211 ^Ir i LjJLaj Lj o-_j aiSUI _,lf 

Ci i ii jl 4_xjLxij (j"-<-^ J' JljvIj (jla^-o cO" -1 V _>--* all IjUfc _jj c_-p*.j '^Jt>^ *~ ^ ' "'^ 

. i_£j_*-l _Laljju __3ljjJI (_p3j_U CjJ—*-) J_5j " 'J'^'j Q Laic- La_jj '_La-> _K i"i ) £_lljJI ^ 2_bej a 
jl-ilL) 4jl_5 i4_La LuaJa La __)}!_>. __L_ 43VLa _)J)C*i i n ^i£L>JI I jufc (jLfl (jJLLaXI i_jj_*.jJLi L__) l_lj 
' , ,.1 At I ^•j.a Li! j fllaj JL-al flllj gc-Il -all (jlj-^' 0 - 1 (jilaJLl i— )^>*_aJL) Jjj 211 ^jjj !il j^ljJ! 

. Ji^IL>J,! 4_JJ i in jJ! (Jj^s^/I ' aJlieJ j-a^?! ij<sSL>iJ! I JUk jj.'^**" (j^- I <"' ~ ' n 

C vv )(Human cloning J/jyi^^V^Vl^GW^l^l) : "\ - V 

(jl VI ■ 1 a-^jqj i La ij II IjJjL»»j k—ijjLi^?! J AU.j ^1 i a m i nVI 4_lLc_c ^j\JL>-LjJI ' lLjJL>- 

e-^Li^l J a-La 4_lLa£. ^ a3 i(j-uJL>JI (j-u ^i al Mill (jj Alt dllj i_aJLicj 4_ul^ Mitlj 4 j aJLt tl d Aj A~^tl 

4^>>jjJI ^jl I <>^ t4 j i ii i-w 4_lL>- La-A^L£j ^J)j^' l5J-^' (jl j^-ijkHj ^Vl (j-a 4_i^sj_j_lJ! 
J AU 4_lLo_c i A I" Ijl^jj 4_LLa-tJI CjJIj 1 la 1 -ij^>"J ^W- 3 " *L3l LtAJ I j g> j j d ^ ua c 
4_cljjj ^1 i ii i~i i ii VI 4_lL«_c (j^- 1 OJ>-*"^ 1 ta 'J l^>^' 4_l.-v.Lj ^jjs . ^1 m i~ i n VI 4_LLa__ t—tJjLiVI 
(_ il j l-V 4_iV ia_ijJI Ij-- Jil V 4_u^jL__Jlj 4_i_cj___tl 4_l_-L_I ^ya 4_f VI -a-cVI 

3j 2 pJI 4j 4_lL_V| _LaL_b QJ)^~ ' " - C_jJ_j- l_J ^1 in m hi VI 4_j_U__. 4_j__>L__f 

.JjjiiJLl Ijl^J C__*-l _)l Lljjl_)J L_j__i jj^=-l Vj 4_uLu_lVI 
_)f __L_ (<s__3 £La_«*V! _j| ,3j__^I 4_uj_lII >j_a— a 5 jjj j ^ ^- __j__a tjjuolj )— — — — . _ _J_j_u_j 
4_l_5>L~_V! __12>-J i4_pL__VI j 2 j JaJI j 4_j_aJ__!l 4_i__L_l (j_a j^Ls- j_t_r ui jtl ^1 m u .nVI 
i La_)l se ' _)lj i4j^ lxi i tl 4_aJ_i^j ^^L>-^lj _)La_VI :Cj^Lj a j_i ) tl _j| J_>lj i4_j_lLa_-~V!j 

_l i_i j_b t-jLijjj ua tl _LL>. _jlj i_)LUj (J_2 »Jlj _) i ii itlj fllllj _)_i_JI _^l c p I « tl 

. 4- La- j i ii 4ltl L^_l_- __l!l 4j^ in j 1 1 
La (Jj--3 4-U-j Mitl Sj__L_JI _)l j__jVl 4j_al_>- 3JlX__JI _I~i i nl i ( __-a^ ; U La « t , I JLlC . _ _l_il J 

(j^a j__il ljj___> 4_uljjJI 4 i n J i^l t _jl _)VI (jjl 2jk1I t-jj-il J_5j .^_lj_>- j 4__A_i <>jj-__> _lj 

.(' TA )^1 inri . ii VI 4_lU_; _lt_ jj^j j l 4__5l_ j! 
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VI 

t(jh <i l 1 nil »1 g l r <j-a ^ jJaJI (J_a_*JI <j-a £j-iJI I Jl^J 4 n 1 t ~ a 4_lCj_<Iu |_£jLj_3 jJ i^" j«J 4jI 

0Jl^.Ij^9j <d allaJt I <d ' *^j i ^\ / \ ^^a^Li_uVI Mill i a ^jlj a I til <r i se 1 1 1 j ^ I » 11 C1jJLlju_31 
4_t£.j_iiJ! j 4_l£^L>-V! JU-uLii! j mm tl pJLc ^1 i iim< a VI (Jj^sO 4_aLtJI 0jLj-£>LiLaj 

La L^-Laj 4 jlr 4_ujJiII 

4_i^jjJI 4_a}L*JI ^Lu ^-1 him ,,i VI 4-lU-c oi :^ ^H^JLP , 4-2^LjJI 4JLu< ^LuiTLu/^t - \ 

4JUI (j\ LiLIi i4_ i Lj__ l iJI 2_jj_l1II *u-uA\j (j\jJai\ 4jjl^Ij_i (^M-^VI ^jJI I j Ju: ^^lil 

jl jj-iiaJI jl ^jl j_l->JI jl ^jl 1 11 iV I » Ij mi ^jP-ilj tly 3 133^^° (J^ 4JiL>. f^ysju^- JL9 4-iLa- 1 < a 
j jtS'\£&>-i^ : Lg-La SjUJLC £_j^I j-a ^ Liilj ^1 (<Uj-£-!l oLh^' jL-" 1 ^ .O Lull I jf dllj mi ->JI 

4—lLo-c jlcJjj 1 " • (U,) X L y- 3 <>i ^^c^-^l? J?^CXr*jJ\ « (u ' ) 4 L »rla>< 

I J j [j . Ju^>.|j 11 i Te-l --1 A " ( ni->JI JLj>"I (j^- S-LULj ijiVI (jylc A J S3 ^1 1 11 i~ ljVI 

^Llxj <Qj^flj ^1 1 n'tVLa ■ 1 j Ac (jjjLill ^LtJ 4JUI j L^a (^,211 UAtl ^IjJI ^1 . a i" < aVI 

i_ 1 1 1 11 1 (Jj i4j 4 a 1 11 t^U 11 j tj 4_a_Ja£. S ' i fl ^ j^ljJI j_A ^1 i a i~ i a VI ^jl ^ ■ >> "» LiLIj 

4JL-£> (jjj-alaJJ ij_j>-V! (^yJI (j-^a-jjJI (j-a (J^ fj ^ i ii V a j a '.Sjijj^c 4 j ^i^La»l di^l ^ ut a 

La j^ajcJ V I -t $ 1 I >J I 3_jj^/Ij 4_uL>JI 4-aj-a^/lj Sj i aVI j_^ajj i4jjjJJ SjijJLIj 4_a^jJI 

diljil iL^jjLcjj LbL«^>.j 3j_<jjVI (J^LIi !^ (0->j^ (j »j f j ^^-j o- 0 .' ^ (J-a^JI 

IjL^j aj ^ ' (j_a 4 i i ii "i^v U 3j_lj>JIj 4_i ^1 uljJ i^jJI p I « tLi ^Lb ^jl p 1 1 a U I cijJaJI ^If 
jj uaj tli-ijj JlSj i^jJljJI Sj^La ^If 4JJI (3L>" :^JtUt 3 a ^^LLj ^1 lb-u ma I - Y 

^ > < < " . ^ ^-i ^ . -i ^ ^-'ss^'U* > . ^ ^ ^ ^ js vi; > -i 

a j 2j ^1 1 11 i" 1 11 VI {j\ LiLIi i^jjjJI <J ^ (jiaSl *" ^1 1 11 i~ 1 11 VI 4_xj-£>L>. !j\ . 1 1 j .( ui )<^^ip 

La 1 j * a 3j jL^Lia t_ujJjj 4jlf j i^iumhiHI uAl LaLaj 4JLiLLa^a 4-a- 1 a < (jjl ^Ir 

^jl LuaJl Ju-uLoll (j-aj 4£jJU JL9 CjJLi «j^>-J i4£jJU V JL9 jo».VI (jia »_Jlj 4 ^jJ-i 

cjjl^ La (jLi LiLIj ^ 4jLi n^j-^iijJI ^jjLaJI ^ j iUI JL^ct ^1 t5Jjj JlS ^1 him.iiVI 

^ L^aljliel^V dilj JjJ>o (<U i4^LWJI ^Lulj u jUtl JL>J,I ^ 4jjjiJI jljll aljuiel^l JU£. 



SIO 



I 
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. J i ii it I J Cjj^>J I 

<d<M djiXq di^ m j Wl I *t A. J". ^ - A * a ~ ,„*,",„ t lj ~ , „*," , „t I ^^-^ « ^ SM.tl - y 

S^ILa L^-Lu (Jj 1 1 j ■ .< A i d Us-»- 1 1 1 ^3 Cj Li «J I n j * ^ (J^ (jLa t 4^ i mil! I j 4_il<L*J I j 4 jo i ii ->J I : I j . .. A > 
4JLu^3j «Ll^Lfljj 4jJLj_i (j-aj (J^>J [jl (_£l ij-ljlLo (j^ajJI (jl Cj_jj>wJ 1 1 JalLe jl 4 i < u (jj£j 4_LLaj 
dlLflji^JI ^ya i_lL!j (jV i4^jl_*_«j 4£jI i ii j^>-T 1 L^se^ui < u i" i u II (j-o J* i u cdJi (jl lLLI/ 
4JL^sJI (^jjb La : jjfc ^j)j_i!u_a (Jl j^-u 4-!L>JI i>j_ifc LaJ i_dJ jj . 1 -j -^1 . .. *" . ..I (j^Laj t4 j i ii 'K U 

(Jj_S_i JlJ3j SsLLc CUj—C (_)^aie luJ ^lj (jjl (J-& ^4_La i n i~i i n Uj ^ i n i~i uJJ (jU 1 ^ *J "' (jt-^I 

liitj (jyl^- (jj-UjUj i4_jjjjj 4_J C < 1 a ->»J l<j o^J <jj-^ J^^J <_r^' (j^l ^ i ni~ i n U (jl (_)AajJI 

4JUI 0J_£i Lo l^ktUeJJ ^JlS^JUZ J-l-C. J^t jtl I jufc Jjj3 (jl ^^(j^iL^LJI (_>AjU t^^JJ • ^ U0 ^ j ji*' 

^1 1 11 i*i 1 11^? I 4_(_<^>L>. (jl Lo^ 1 11 i~ 1 nl, I I (_il (j^a 4^jjL-a ^JUlI «L*j^£LII 4jVI i>j_4 (j^ILaJ 
- 1 j 0 a-j ( jr 5 j<U I j " uaJ^JJ 3lj_ol 4_lL>- jl i^j-i».| Slj-al d uaJ^JJ 3lj_al 4_lL>- (ju CjJljso JlS 

(Jj^J Jl^ - j La * 1 1 j J A > tl j Milt 1 ii tl Aj. a j_a| jjkj ij^Jl! J SJLsJI tfjub ^ A fl I Jl^J 

iSjLs^lj d ' ^" J .' (j-° (jl^9_jlie_a (j-La|_jjJI (jl LlLIj i4_Lo ^ 1 u i~i 1 u 0 1 1 ^l^-J ^ 1 n i~ 1 n U (jl j-Js-VI J-> » ■ tl 
i4_aj_a^?lj 3_jj^?I (jja ^ aj a 4_Laj|j Sj^VI (jl LilJj ' j LaJLll J gill i_kll_je_a Liiajl j-«l IjUbj 

SJj^^/I oL5l (jjj ^>^l ^Lul l-^t ' ^J^'" 1 



DjjiiiiJI oiiljgJI aiuiigJIg pguuJI uLulJ Kollilll jlblil 



2006jimiu]-jigi/l SSikJI 2jieJI 



uiinlggll 



Lufcj^t t> flllg c^Iaj >. £y» *ol cu-ujJIj j ui Jl ^ (Deoxyribonucleic Acid; DNA) UjJI ^j->- oj&i ' 

ases juclj_2JI ^ o . J (^-lll 'iij^-jj " j '^ c?-^ 1 ^j j " ~ » U j i j'v M -iljil (j-a Rungs jlsIjj 
^1 T l^jjJI j iAdenine CyJLiA 3jM->.jjJil!l SjmLSJI A l_s jjJI j-a ^ ci^>.) Gj C j Tj A ljL^>la.l 
(>ul>3- SjmLUI (jJJ G l^jjJIj iCytosin ojjj".;"' Sj^LSJI C l^j^JIj ; Thiamine cM-aLii SjLtLUI 
^jm ->tl ^jJLjejj .^j m >J1 >lj^>-t ^l>LI oIjLlU j! (j^j^La jlc.I_j.1II tfjLji j^ilij .(Guanine 

i __ r Ll __gj ui jj | ^> . m -> II __£_jjijs_i i * jL ^-l_jUI 0Jl& _j-a ^-jij dtljl jl *\ 4j^Aj '(JljJll j i n t__gj mmI I 

Cj Tj A l^jj_j*JLI j jl>JLI t_-tjjj-lJI *l*£j . <i j (^**,***, ••*,••*, *•*,*•*,***) _j_j_*J_p \ * • 
Sj .1 Mill jj^Sj t_t-pj-l!l ljui n_gj j -nil £_j£JI - 5Jlj *t; l^jjj-III * *' 4 -3 j * ^ "^f^- 

jLa l<;l»-*f ^jJI cjLJSLII j_j£2 __yi!l l^jj^JI <_<jj_h j! USLa iGenetic code 4jjIjjJI 

"LiLo _jl Sj_j_«_JJL£ j-j-T ( __ r 3- £_JJ ^jJJ i "in Jl LiLtjuJ ( __ r ^>»JI __>jI£L!I ljufc tj_jj£ J>-LJ=J i_Sjj^>JI tfjLjfc t_ijj^3 
{^,1] IjJojj .SjljJl£. 4_»jIjj liliUcjl I Q jlr Cj^J C^'j ^ (_j^sL>JI ^j'm->1I L^J-a 1 1 II" n_i ( _ ? J-!I eL^LiJI 
LlSUj iDNA UjJI oLJI jla (_>Ajij ^ 4jLil!l J>U- (>o " ui a o11>Uj Jajj ^ 4jjJI CjLuKJI £j-«>. (jt 
4_3j_«J,lj p(j .itl (j-a Jyj-ll 3j ' Cy ^iJ '"" ■' ^ J-i-' 1 oLulSJI l j_a 1 <j jlr Jj^jej (jill olj ua i "tl 

> ^jl i (i iVI <jjxjJ^i_J 

. Y • • \ j^lh (0*1 J Jul! I i^jjjjJI Slsca . Jj(j->ll :^j'm->II ! JuaJS-a j«ijj>.jJI Jl^ t-il^jj 2 
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fimyZ-Mi ajjiiiiJI diiljgJIdiiiii^JIgpgiijJI uLglJ a^lixlJI jLblJI 



jf Lj>L>JI /\ cjLuISLII £y> 2 a ,i U-, „ 3 _ m ^uu _jl .JSI mj jljJjj ^ ;(Cloning :Jj ,,im1I) ^-1 , „;~ , „VI I S 

. mr 

i_-<-La_!l (j-o 3 Ju Jljv. ^ i a >J Ju ^j-iu-J I ^j-Li_>JI £jj_Ju_a jl_u_c I J^-s-J t3 Ju J_>. 4_jj J 1 ^JLua ^1 4_aLUa VLi I 5 

SjL^I-^VI jjljij ^LiJLa (Personalized medicine w ^ ^ uJl 

C^3^JJ <L_LCj_a <L*_j_Ja-a « j-t-ui*-. 1 j t_i^_u3l» * i^JL_u 1 Jljuj . 3_i jj2 j_a j^f-C 4_u_)l— >■ CjIj_uLjJ ^^C^jjlIu—uj ^Q-^-il 

1 mj! ;Ua ^ L_lb_5tj 1 ♦ j ^ iLlilj ^1 3_2LUsVIjj j U^U j Si j >J| ^ ^j.*^ Jl£ 4jJ Jj ( JUI j 

<Lq.sc.u3 Ja-fl i jjl (J-j^ SLijfcJJ Li_i_x-u_j L-Ljfc-ua I La i * (J^-J "' *' * LqJLt.jJs 1 3 a 1j >i 1 1 (jlslj—aVLi 3_iLus^U 

> i^gj-tTu- J I ^j-LlaJI 4_jL>- VI ^j_a f<i-^--a *j-^>- ^-^f ...SliU, tQ*-*- ut - t ^J <LjJLiLll ,j_«_u ^lj^ ^ 

I ^ d^Li^a DNA UjJI oLJ 

(j-o jj_uSLjlII <Ll^ jJ^j V I 4jIjjJ1_i (_^3Lj>JI ^a^_<_u^-a ji^SLI I Y ^j_i_u^_a jj^LI I ^Jj-^ < i i u ^>-j-i 16 
^3 1 i ji t n Y ^ ^-lm^ajj^J I aj ' i idJLijLl 4jr j" 1J .^jjjJIjJI ^j-a ^j-a X ^j_i_u^a^SLI I j ' n ^ Cj^la * »l i n III 

. 4_u_u lJiJI "\ * — 0 • L » - L .aj > . i-dj" mi n < *\ (jl^ (_£? JlII dJQ JlI 

.(Robert Kunzig. The Hidden History of Men. Discover , December 2004 : j-I^j!) 
The Lives to Come: The Genetic Revolution and Human Possibilities (Simon &Schuster,1996). 1 7 
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^4_ul i ajVI 3l_pJI <_uljjv i ^il'^-a L^jLjjl£[jLjlj 4 j i iVi 1 1 i>j_ib jj-a 4_t£jllil jLVI Laj ^LiLIj 

l4_AL_>J,l (JjjJI fj-S '*'■> 2 C (jP-II Clllj-4jJJLIj CjIjJLlII 4 i >> j A " , „ a i- A ,~„ Ol\ ', a CjjLj 

.(jjjJI JLvj LlxLj ^LoJLvVIj ^jjLUIj 4jIjjJIj i l j t jjj—iX\ ^ya jjuc 1 ^ j a LiIjJLiilj 

.-.IjjtX^t I ^| tilAJLJ VL^a £Jj Loj gc. uaj| JLaJj .i_3^L>JI Ciii n"lj - J* flJI ^J^J CjJbLuj 

Cjlj (JjJlII ijQAfl (j ii jt i^l i ii i" i nVL ^ a ' ii" ^-ja- mi" ^? 4 j f La-ljvVI j «J j A"i tl j 4_ujjJI 
tjl (j-'JLlJJLI tSj^J • Lia_ll LilJjL^ din jt ^jP-II (JjjJI l^-ijj i4jj 2 1 1 4_u_)JlII Cj\ i ii i b SXI 

. 4_j_C LlLaj^> I 4_flJ^ia_l 3L_>JI (jj-iUeJ £yz Ljij^j p I «l t 1 2 J o C LctaJtJ jX<l ^1 i ni"i i uVI ^j-^^j 
i4_ul a m in ^^L^l ^1 CoJj-so ^jPJI ^ a I « tl (JL_j_>JI ua 3 ^1 i_3j^>JI IjUb lh hi 
. LL-uT tjj^-i tjl "i? LLoT ^jl i ii t^l (JmjSLi ^j! J i>xWI 4j| tjjj-i (j-uLJI (j-a j^u^ (Jlj La (JjLoXI 
' J -t ~^ ' i— a j i ii .(J_a^>J!j S^j^/Ij 4— aj-a^/L 4_l1ju La JljJljso J^jlj (jl I ijlf OJ-^- 1 *— ^ 3 1 " 
IjLA .4j>.^JI I jLLL) jjl jjjJ (jSP'J^ir!- 1 (JI-^J-^I ^ ' "^J ' " '^2>^l (j-^l-^- 1 D' UJ- 1 <>j) m ( tl 



4_j-aL>JI 4_j_*_i_i_LaJ I LjLi^>" (_j\c N A Laj ) ^jl ( <JaJlj tl J^s* (j^a (Jjk : (Jlj i n tl . (J^ (jja 

4_a£L>Jlj 3!j^>JI l_Lt tjl JLl ^? 4j| ^_j-i-ll ■ 4 , A ' a 4 ♦ ' ti a 3l_jj>- ^1 Lk^LpeJj 
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£_j_c^>J i_dJj (JJ^J o' Jlj_i<a_2J> I J . l_ul_pe_) 4 U 4 j <>> i?t l j-^c-i l5'.>M *' ^1 

j-4i>J,! cjLs ^Lj £jLA!I J^j ^fjJ U"i ,„l ^ jfj .^j-jJ! J£ ^ ->l>afj 

jjLscl] 4_!jLe_a L^jl . 4j!j_J! 2 -»■ j -»■ uaJI 4_3j_*J,! . . . L*JLufc ijj^ <j7^ 1 " '"' ' 6^- 

^1 i ii i"i i n^U (^LjJ! ^jjJI j^jJJJ L$_!LajJL_a (jt^J i4_j_iia_2J! tfjuk atj CI) ! j-l ! J 

tjj-^l (jl 4_j-2>j_3 /_J Cu^-pl JL9j . ) ^^A J-^JJ 4_«_<-i>L»J! la * ui\ J jJLg (_£jJ! CjLuJLjJ! 
£^a e .^jjjjL^ejjj QjJjJL) LiJjl i"i "' . .. ^ K ii j| i^qjJJJ sLia-cl (j-L) tiiJl < A 

CiL^ i"i i—iLx-^lj (Jj i La 2 3 (J-lL>*Ll^ ^ ii jt j » ^ O i~i <Luj 2HJIj i_ijLe-jJI iSJLA (_il_La^l 

(j-a 4_jJI I j\ <<->^j La I j) i^^-juj ! j ia S\ * I ^_*_cJLx_l! j^jfc^^Li ^j-a 1 « j o ">- Ijjj ua >■ i(j-L!^a_4j 

o^jl mi jl9j . Ll3}L>*! j! LujjIS jl Li-i-i^ j! 1 jolr (jl-^ *l j) ■ n jj-VI i_5lj_LI ! j < g" uuJ j<u ^-jL^j 

jj-a jJlX. j^jJJ^I LlIjLi Jl£j .( r \ljj oljj jjLjl j«JL»J! LkjLl 4 j olf 4 i nl-w 4_Lil^tj 4_£j^j 
ijy jJ! CllLj ua^ie 4 a, t a ^jy^J ijJ^uLuJ! 4 i uJuuhj ^1 loIIL n^?lj 4_u!jjJ! ^ i > i j II (j-ijj—iil 

(Jjijjjj (JT I ; LsJ! ^^Lj«J! j-jIjj (j-4jJJII (<^>ijj) (jA'j- 1 4 ^ E -*-'J' <_o^L-a cjj^Jjj (jlj! j^jJJI! cjj i^~>- 
jLsij . (James Watson) jj mUl j o-^^— j l_> j (Frensh Anderson) ^j-^jju! (jij 

4_»j!jJ! I ^xtla *" 4_uj_j£LI! ^^jjlJ! 4JLt-a ^jjs 4_^3 j<u La 1 j j^aj Ji, I IjLA ^jLSj Cj^ i"i < 
^ >■ f Cj^jI -a- a J^_«jj i(_)L^>o^! (J-a^?l ^jlj CjIj i i a ^ i aj Sjii 3L1 »^a J »j 

4-L i kJI oLp^oi! 

ojL£ ) 'NVA j-Jjj Yo i_dJji juu .t_^!j_»J! ojL£ U_^_a 4jLS3 ^fj 4lj utj JiL ^^lc 

^Lj-jLso^! (jl i j i La II tjL^ Lit! j jj j 4 « i uJ . 4j^ in i tl j ajaj SjUj-All 4 1 tl 

4_^U. 4jji>s c^LI^^ tj l^i^ j (Patrick stepto) jifu^ LiLpLj (Robert Edwards) 

1 -a- <l i ii j<u 'Oj'j-r 1 L7^ 1 " 4_uLjJI 4JLj>^jj '"'1 uajj ' j_a (j|_a->- 4jJ_iJLj»JI lLL£LjjJI luJ 

.i_dJj ' * ' JJ J '"' ^ * 1 "" i4_>.jjJI (<t>-J ^l lu C I j<u CjIj— a Cj^Lj aLu>Jj 1^1 ' 4 ■ . ^« t I 4_jJaj_j_tlI 
3jjJj_a '"'J j^*J '^J^*-*-^' OjJLjs- \ WA J-jJjJ Yl 4-C.I intl (j^ 3 IV 4_JLL3Jl!I jaLaJ ^ J 

(Jj iSj^jtll Ij 2 ^j-iJ-51 sLLa^/lj 1 )|j L^al 4j_jjkj dJLlLaJI (j^- CjjJljsJI j-caS-flJ joJ LjJlSj 
(JLvj CjI iijl «" Ljl3j OJLA3»!j • 1 ^"i J<*J-^ C^ 1 ^- j' O^jJjil i>j-ik 4_l£.J-<I/ (J_4^>- j<uLaJI (JjL>JI 3j~^ 
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Ci.t-u.a I (jl i ii 3L_p» (jl_i LcsL>*j (Jj Lol_£ Ijj « <"i (jjlitj i—iLaoVI ( Jr a 3j_ijlj»J! 4_tla^J I ojufc 

(Jj-uLuj j I (jlie-) (j I ^jt-i" i ii < ^?j i 1 i i ii ii < I (jlie-) pi Lu I (jrtJU jj <4laL£jl SjJa- i xJI C^>J 

j_ll»3 .4JJI 4_jjb Ljjl i4JU i3Ljj>J! ijjuk LLubj (ji i -^-U- a *cr^^Vi 4^La- j i ii 4JJI S^ljLi 

. A^^Lb ^1 (_£-Sj3 Jl^ j_*JI 4jj-aLa £^1 J-J 4J (jj^j i a 4j^ in i tl 1 *" « j i to j-j-JljJ 4JjLx_« jl 

LiJLlik Cj-)L£ ip_u±j»JI £jL>- >— il i^i-> >!VU 3jjJ_»ii]l 4_jj3jL*J,l £-*j .< Lm.flJb 4JbLjj ^ « i aJ 

(j-a JL>-I ^» LjkjLiLa 3 tj£ a I seJ (jPJ'j p tl ^^Lju jj S > (j-ij-II s-Ltla^l CjIjj^jI 

Jl^-I V . ( jr iisj_U £_a CjJljsoj (j ii l-w tp i n -»JI ^jL>- i il i^» -^Vl \ (JLilal t-jl—sol (jj-iisjL*-) (j-)j-!l 
(_ r 3 Jlj>-j 4j| (jyic 1 l*3 >.V| oJj JL9j - "p 2 » tl i (jj 1 1 (j"< J« \ i_^jJI (jjjJ-jJI j_£|j p j * a 

£jL>- i . '1 uaS»VI s.IjjvL) ^Ljcuj O-aL-9 pJL*JI ^j "n n a ^1 r Ij US VA (j-a ^ii^l ^Lc 

<-tiZLll ojl^j juJIj-JJ ^yKil j>jul!I jSs, ) ^^i ^Lc ^L^Ijj • (In Vitro Fertilization) p m-»,tl 

* * 1 

jl Sj1_»JI ) j iiu ^ jJI »1 mitl «tl i_iL!L^ jjj 

Jaj-u 1 " ' p 1 11 i— iLua 1 4la_ijjJLIj 1 ^itilj » tl \ d 1 a >Jt, I 4->-l 1 u U oJuk 4 _ r 3 4 1 "jl— o-ll 
£ys (jA^jJ! pj c_lCjj i_3j_itj tl ^jjjL^j 1 nljJI 3jL»JI (j^a 4_*j|j 4-1 La- "1 1 ul 

4_l_tlaj 4_2^lj-a Ij_jj>-|j p^ 1 eu tl pj i4jjjIjjJI pj ■ r' La uj ^ jr 3cJjjG c\l taj 1 "I 1— <j>- p3 h_3jj>- tjjJ 

. ("v((Sj . .. a 4-jr 1 11 Ij 4jjIj LjjiSUj iljL>- 
j\j_jJ S^^J JjLc . 1 'Jj flj JJjl ij 1 11 tl I j j ' p_uj_>JI ^jl_J>- 1 il -^Vl ^fl ^jjjLUI (_^Ij I in \ J SJ 
dil j i 1 ntl JJtj— « • LalLa^a (J^Lc. <J j 9 j S> fl ' (jJj Jlj-A ljub ^jLi ^Lc jLaJLcl LiJLLA OJ^J-} 

4^>"j J-i 4tjj ^ a 4 1 j 1 nj ^jJI Jj j 2 a j^aCJ jj a * ' (JjLoj a j j fl ^ ^j^a p 1 u ^>JI ^jL>- < iLi^jjw^l Jj^so 

. p 2j 1 1 ^i\-xi 

(_yk. (Alabama) LaL^f 4j^aU. ^ 4 nm lntl jli^f Gregory Pence (j^oj ^jjj^j^ 

4^>>jJLtl (jja £m * tilj a *C t_tj_jLj^| (J| j^a_j_>J,l (J-aLxj (jl (jja i_3j^>- 4_a3 (jL^» CjJLaJI ljuk 

j-j lc-oTl! I (j a ^jj t ij L_u^?l I J j 1 (Jl A t-.VI ^^.a «.L>w ^^.a (_paj_»jj pj Ja^JI (j 1 a .4_uLlLtl 

LiiLa-a I jjl^ p j i(j-ujL»JI Jl At-.*^l j^l t—i^ jjiaj-a 1 I jjl^ LajJJ (Jj t«^JxaJI SjJaJiJI jl 
i(JL>- (_^l (^If j . ^yXitj^-r- i>i a 3j£La (jy^-3 i4_ujj *j taj (jljJIjJI p j jtl jJaJb (jl 3j£La L_a| . LxLa 

o^*- oj^j-} 1 "j^ cjJL? I jSLifc t^vl U" 1 11^? I jj^t-a p^nj (^ (jjL^j 3j *~ 1 "J c 4 ^ j-^ 3 ^' 
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^jj-Ls-a-i IjjL£i ^jl^—LjsJ! <jhD"'- > '-^ oi 'J 1 i '"' ^ LfcJ)}L_i_a JLju ^jjlj-i j_)_jJ I j j » j i <aj J Cc2~j~2- 

. i ii ^ mi a i La mi 4jjj tjjJ-9 pjfcj I j" I A U> (___S ^ k>*t | 

«l>-j^>J! i a al jJ.1 (j__ CjJS i ii ol»l flJJI jljv i (___5j ij»^Lc^?l <j a a , U-»- a (jjlj_> j-jj-I ojL_> 

La-L_>-)) :CjJ1_3j 4_L)JLl!I u-lJLlI (j-jkj '"'J *J 3 i<L)J)Ljl!I j J C LjJl g»J i- i i mJ I j 1 0_^_>j_*3 (j-lll 

.«SjLlL>-! 4j_ojjI (Jjj-JuM L_Li_La| i : (JT jjjJ LujJ p j tli3 ^"i i n^Lt-a (Jl fllaVl J^j-i 

(j-a »1 <i 1 « tl L&jLjI (jyjJI oL_jJe_i!lj (jjlj-i j_>jJ 3j)Vj JJ-^ 4_3*j (jjjJI JLa-LlI (3-° (^J-J' ^If J 
4jj_3cJLI! jlji£j (j__ (-^'j (2p-i pJ ljufc tjL_9 i_o La J if ^ j « j lLs (jj£i <jJ d LalaJI oJLA ^jl 

I j n 1 al Ojs-I L^i Ci "a- i i^lj i3jLp*j JLsu pJ 4j^j>o ^j-a 1 la CjIj) i < n (j u a ~>- JLsuj i4_ulj 2j_a 

Lp-M <__!£- oij^3 (_^LL <jl Jj ^Natalie) ^LL 

. ( A )\l AU. (3j>2 

* 

4jL^j Jj-9 4_iiJLiI! 4luii\ ^j^jlj-La j 4 mi ^ j^j-^Vl j^Vl ^ 

(j n i n^?l 5 J mi s j-A t _ 3 J>^jJjjS!j ^JL2_i ^If pJLtJI Ja.2j.Iu "I i4_uL\I! 4-lflJVI 
jjj M<tl dilj) 3l Mill i^^jj 1_LjJ| CjjsJl^ VjJt> LT a\jul\ Lo-jJj-ljJ «J jA , „l All j jj j_ljJ I 

(jr^ (Jj^ •'LiJL 4_^jtll c-j uaJI ^ j i u t (j-a CjJU>-I 4_lL>- CiV i nil i nl m^-M 4 " i u tl 

Obr Ai^tl ^ ^ -ui-ujJI obAjlilj ^jjLLlII c^jLSj lt jjj}^AJiIlj 4_cli^| ^ jl_i_^^l ol 

^ mi"1 j Mii" jLl>-^I Cj-Usj i j^Ij joJ i til! j Jlju ^ul i ii I 3 JulIj i jcJL*JI m^ 2 Juj^>- (J£U ^J^/I 

4_^ljjJI JjJ^Bj t_ulSUI My^J ^jl J Mill ^ •j'"^^' I j ^ 4_SLoJ,l ( ~ < 1 A J . U", 1 1 

. SLjjsJI l_La j j A a ^m_l«j o^tjso 3 jls-Ij 2^ j « i ^> SLi . aM^>-II (j^- I o' 

plf j 4 jl i iiLuJI 4jIjjJI (JLrtja (jjJ_a.su (jjjJI »1 ol « II j<ub 1 1 mi La Jul IjjLfi (jjjJI Lojj 

Cj JLa- j i ii ^jlf) La lLLI j ^jl ' flj « ' tjL_i p j ^ la » a ijoILi ^1 i u i~i i a VI ^jlfi C^_>- j_lL>J,I ^jL>-j . 4__>-^l 
^ i uaj (j! (j_La_i i Jl-l.«—l1 I J i A " , „ 1 1 4JL_«_a ^ ta 2 ' J_lc L*jj «ul J[g_Sj ^jl ^tlaj tol . I Jul 
La (j^J -tj^l Lil ^LLa jjfc La_« LaJLaJ ^-i-il ^Jj^p^ oUI flj ^>l Jiir~i i nl (J^L>- (j-a Li_La_4 ^1 i n i" i nVI 

jylivJI I jljj i L^jLbL>w) ^j^- 4 - 1 ^ ^ ^! J5 ^9-^J-i- 1 2jl_i_i^ j_j_ulj L_Uj) ^jl i Lial ^ c I a j a ^. a~ « > 

ijjTr" miU (jj, «ul .j-VI (j-a <J uaJj ' £-a < 1^/1 (j^a (_£j_La ^jljjp^ JiLsol (j-a ^jjivLl {j\jj>- {jja JuJL>JI 

[jl l JUJL_W ^yi L_Uj) (j£) I JlJJ ' I j" f a J .' ^LtJ (j I J^iiL My- 1 -^ tj' J^P" tlh 0 ' ' " "' * ' 

. 43j)Vj Aj , „ ^ jjl (jjLCIl L_LIj) 2ja uaJJ J->"T ^Lal£i Lil tjj^3 
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apjbgjlljpojl^^liiiiiiiilll ioobmmi-m^i^^ 

j-a JljJls- Jqx-1 I J lj . (_£ ^jJLa (jhj_i^e-i ( >l uaj-l 4_x_uj d)G j«J i u u i all ^JLIjJ 4^t*_Lll 

jl ^flj " ' 1 * I « aeJ Jlj>.|j i_ ( i i ii J_j>*jj .4 « j lLj II (jr 3 CjJLAj j! tla£ ,3-1 ^ *'J * J ^ 

(— ll 1 1 n^/l ^ya j_t!&!JI Jlj>.jj i^j <Ki II • (jl 1 11 <^l L}L>. ^If Jj j laj (jl (jSLo.1 Llj>* jj I 

5j j ( JLLaj ' i_dJj jl . lII L^ >. ^If 1 j jJ j-LSji! I (jj iLaJj (J-^- 1 ^ J "' ' LH-»— so 

p 1 11 -^Jl ^jL>- ' >Lca >-VI cj! >L cj d j '^j jj II ciilj-jJL>J,l L^-Jk: Jij c^>JI (2>^*-i j j 1 ujj 

Ljb>- (jr^J- 1 4-jse_*_L]I ^L^oIL-ul (jL£ JlU .jsJLJI *Le_jf ^ j-tiluj ^^1 (i_c_uLjVl JUL!) 

(Jjfcj ^«Lcljj| Laj 5^1 1 11 i~ 1 n^Li jj 1 a flJ, I La 1 11 "it I j^a JlJJulII jlSlj (JjiitL! Ij—lILo \j 

(Jjbj S Lfej-LsLie^aj Ljjl J il 1 11 Laj S^-lIILjJI tfjub j-a SjijLa LilLufc (J-&J SSjj-sejJI <>Jufc jIj£!j (j^Lo.) 
Lj3L-uL£L*jlj I oj-ifc (j-a 4_*j9jlll jLVI Laj S(jl i ujj ^1 1 11 i" 1 ill ^1 »l aJjtJLi 1 3LL3JLI j " * j ' 

(j-o ,j}}L>*^!j (jj-iLoJIj (j-)jJlj ^ U tl (JL>*j i_2l3j^o La j<u 1 u s*$\ 3l_L>JI t_i_)L^»- 1 ^1"^- a ^Ir 

(_^jJq ijA^I jl t4_ir 1 11 \ ^ \c Jj 1 ^ >< 1 1 4_aLc ^1 1 u i~ 1 n^L ' u^-flj in*i*i iii^I i_iuj_stJ 

J^^l (> J^,^l 

4_JT ^ j-L-tj jtlkj^a Cloning (ij^KJI - Jl , „ r, ,n VI) ^-1 , „ n mVI 0 >! * , t l > ^ ~ 

LuLaJj tijj^so ^1 i ii i" i nl CjL_lLc_c LlILub 4_2_iJL>JI ' Lxla-t-a 4j JLa- "una 4_lj^jJj_u 

SjL_p».j CjLLjISUIj CjLlIII joJLc j3lSlliI 4_ljvjJj_u Ljjj <^ j tH s " d S^-iosJI *JiJ JuLa « j jUtl 

LaLu d £ tl U> a ^ . .. t 4JL^ J£ l(jr L J ai^MJI jJil^L t-iij_t3 3_tLkJI 

i ^t.^jt ( 2oj- 1 iixJI oj-^' ^'-V Lr^ f*i*^ i*J <_y^ 3j-a JjV (clone 3JLu»J 4-aJ^ Cjj^li Jl^j 

^ i ii (-v ^? jJilSi ^J-^ 3 L^' J' 4jj_iia_>JI I gj|j ^-1 ^1 Jlir "i i iil—l (jP-II ClLI i i II (j- 0 <■»■ a 

1 j j3 ^ jLir~i i n" (^l 4_lLvjlII t_Ju-ay (cloning) ^Ll.oIL^I 4_aJ£ ^Jiic^uJ O^yi dilj j_Laj i^jj^l 

jjb — ' L_u — ^ jJlj 'j-^>-T J-ijL>- (jjl^ ^Lu^? La ^L^ /^ya L^L>JI (j. 

.4_La (j"i Mil M^jJI (j5l5>JI j-a LuljJ (3j^ k*"' ' ^ ' " "U -^>^-II I t(J i^t^/l (2)-a 1 a < 

jiiKiJIj .^ nu -^l ^isl£jiJlj ^nu^MJI j-tl<",tl -fjf. 2jjiaj s ^tl ,-tl;M<tl ^ ^!il£jij| 
oLli^ J-«-^ I -^J-^ Lj_a ^t^«jj >sl£i? (l£^! -^j-^') Lj-b ' ■ 1 ~,_t ^? 0 nu-^MJI 

La>l him ml Cr uiJL>.^m jjlSLUt j_l1ju lIU JlJJ . (Jj-a^l) i^^^l Jj-AJI diLAj^aJ SJjUjJ 4_uljj 

LJLc. j i --»" aj 4jLa ^jl 3 T pJI (qJLc La! . cjLill ^JLc j3LdJI (j-a ^j-iJI I j-ib mijj i 1 

^ i ni->>^UI ^jLdll (j-a j . L^L>JI 3 oLoLCIl (j-a Jjl all j 4_lL>JI 3 Jl-P" j CjLoLdl ^Ir 

4j^_ji2^ ; 1 r I jjjj SJjJl^ 4_pLj -llj-3l ^Ljl 4x3 j<uj (_£jJ! (j^j i <a >t 1 1 j3LdII CjLlIJI joJLc (^ 
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La CjLJJ 

jj-a jujljlI! jLl£I ^ CiU ~ ■ ill 4-ja- . n't^l j L}U>JI <Lcljj 3jujl^>J! Lx^jJj-SjiJI o-aL^f 

4jjLo ^ 1 uljJ ^jLlJI Jj-AJ! {j\ C^j>- » -j i Ls ^1 i n i" i nl VI La U3->J I ^jISJLII Ja^aJJl 
IjUfc ^j- 0 JJ— ^ J-j>*jj ^jlj—LjsJI joJLg. -4J d SjUajfl <J^-,„ ij^ii^»^iA j_>.|j <_j| (j-a 4_uljjJI 

. (Jo^j^/I £-a Luljj 4JLlLLaILa La- i a < ^J-B ^ i n i-w^Lll j3lSjlII lLsLsj I J^J JU Jl^ILII I j Lj ' ^j-a j3lSjlII 
4jj-lU CjLI j_lj*JI) ^1 in a^l ^LljV i (jr lj|j -Sj-^*J C-J LalLj fl i h *i ->itl j^l£L?l La| 

4_jJaj^jJlj Cjj_3cJijJI (j-JjSBj i il i^>-^VI j<u_lI ^^^Ljj ^jl ^1 in a^l lLUj ^ Ir (j\jL-Oj i (Cj Ljaj_a_iJ I j 

(j^j ^ »_je-j i^jJI ^LlII ail j«j (j-ujsJI (jjj^jll j_«_Lllj a! ■ ^ *iVI IJl-lj ^jJI (<=> j ^.tl 
Olvjta/vH <j9 (Nuclear Transplantation) ^9<)i)\ 

^ ^yj-olj Vf LIlLc t-r^*^ i4_)bej^>V (3j>JI -ijj -■ <"1 uajVI Ljjj? I jl 
4_o*Vl (oJLc 4_i jJLLa_L^I (_£ jJI JjjJI t^l mi" mVI LiljJL^. jl n C 

^ 43L^.ljjJ i_JaJ I ^ Jj^j Sj^U. Ji^.-w ^jJI Hans Spemann jUuu ^UVI 

La £ju (^^J . S^fLitl 4JL>.lj_-a CjLijLiflJI iy<uL>- ^^Jl CjLJLaX pjb.™ ^fl j^SC^&TiJ ^jPJI (_L«IjjlJI 

ojuk ^ ^1 o j j i ii i_ajuk (jLSj .(Nuclear Transfer) SjjjVl J^j 4_Liii) 4_lU-j«JI oIa >-A>j"j 

^LiiaVLi ( JJ _LjJ->JI (jJjSJlJI 4_lLo_c 4_*Jajj_iJI ^aj^Ljj"ij i n 4j aj 2 ' i_^jJI JJJ-II (—IjL^cjJI 
.^ , ^ (jr I ; Ll^JI jjjjSjlll j j ^Ir 4j J i a^JI 4_lL>JI 3ljj (_Uli j ^ (JIJ-" <j^- 4_iL>.VI ^1 

SJl_lj>.j CjLIjL^ Sj_>a (Jj^? Ojj-jvI 4jjjVI (_Uoj <J jISj ^jl ^1 3jl in VI >J i^JI I JlA ^ j 

(Jjjj ^ ^TA aLc {j\ <i j j i n i_ljL^o OjL^ j<U .O^e^soj (^Li^i-al J ^ r ^LjjVj_ul j "i i nl (JlLa 4_lL>JI 

I jufc <J ae j"*' 4_lj>. diLoL^ ^If , ^> -wtl ^jstJu joJ ^jl a j j in jjl VI - fl-ijaJI 4jjjV| 

Oj_lJJ (Ji^ 5 (j^ ( ^ ^) <^llj'J lll^-^JI J-^l LiLIj JlAJ (-JjLsEjJI i> dlj I III J - ^ U ^ J 2 1 1 1 

o^^tj j (g » a ^ ^>La-t.j ^jdJI (Thomas King) ^ ^Lajjj (Robert Briggs) j>^>j 

j-tg.) 4_U ; il>- 4_il>. Sljj LaLa C^jP" i4_i$j^a^?l SjiJtlll CjLjVjJI 1 j A t \\< j'^ ^3 ^jLLsj 1 nil 

( JJ lg. (Jj i^> >JI l^tjsoj i3l j_Lll 4_g.^jj_La ^ ■ i-» -»■ a j j ^ «Lg. JLa_u3 4_iiaj_jj ^3 LjJL2->. j«j (Sj^-a^a 
I 0 j 'I ^j- 0 (^J-^' ^Ir j .( ,0 \ljLi!j_j_>J! ^1 1 n i" 1 nl ^o-jJs^jj La^_3JUb tjLSj . 4_i_u j CjL^j-i 
L»_u3J La— g-ll VI j-JL ^jl J-;^>" L}Li* al J •V" 1 ill i^l 1 a i" 1 nVI J-Aj 1 l_a_^-3 JLA 2 ~»- ' Lse-aejb 
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Jli* ^La ^jJ! (John Gurdon) ^jjjjj^ oj^- L^ajlju ,jJt ^L^Vl 3j_cL2J! 

Slj-iJI 4_cjj_La <d e ' * ua Cjl_uaj_aJ ^1 (4_L_uj ^1 jj^t sLsL-a^l iLu^LLa Lj^L>-) 3jj_«JLa Lj^L>> 

.( n )) MA Liilj 4JLiLH! <_sVT juu jJjL £juL^ ^ J^-j 

rtljMt j. i ua -t< 4_iJLi £oLLuaJ Jii^J! Lj}L>. ^ I JlieJli-u I Oj^J3^ Ji^ 5 * ' ^ f ^ Lr^J 

(4_L_Ljj (jr 1 ') i *-^>^ j' .J^ 3 ' ( _ r Lc ^?l (Jjuq-Scj pJ 4j| j j ■* iSl jjJ! 4_c jj-la 4_iJajj_i]l ^1 J^*" i (j,!!! 
4_)J i n->- Li^L>- ^ I jLsr" i nL) Lt^Li Ljl a£ Ljl_a_p- gJ-il (j-a (Jjl (jj jj_ajs>- j_lL*j .'■ W ^4iJLi fr^l a ua (j uj tj 

(SCNT) Somatic Cell Nucle- ^ju^I L}UJI 4jjjf ^Ij-ijl 4 uir.tl oju* Jllajj S^Lo* 
(j-o <__£iVT £jj jL-t-^a ( j j 1 1, j t l j-aVL 4_k]LJI joLijiiJ! ^-1 uuj ,„ l ^ .ar Transplantation 

i4jl_iJJ (jjjjj^s- 4 jlf J ^ i^jJ! ^Lx-lJ! Jj-*-a (jL^ ^? JlLsJ! LjM-j>> ^ ^i?^' 

r,f t -iVI ^<>>"lj . Cjj^ojij 4_i-uj c^l JJ^ 3 Lr^i (J- 1 ^ l^o^ta L^-lS J <^->- (_pil 4JLiaJ! i2j Lj l_j-pJ I J 
1 ^ j ^ i alj (j^/ lO^jJ! i_lL!j 4^vl_lU ol j* flUJI OjL£ (jjjjj^. j -^1 j <jH-^ * "^^ 

• ij\jj>^\ (jJj^J CiLd »c 4j ili ii £_il jj 4J '"'1 uaJ^jJI jl 4jjj^/I i 'j 1 ^' 4li]ol i - l 4jvj.i OjL^ 
j-JLi ^ If (Jj ua *-tl 4_!jLx— aj ) ^V0 (*L-C (jr^-J Lr^l (3.' '" ^— a (J^ <j-° >J a ^ * *' 

.i_klliejs J ^v nit OJ-^J,^ ^L^tJ^ 4 jjl i nt l ^jlllJI Ijj-^ dUixJI ^t^« a i iiiii^l 

Sj£laJI jjl I^jjjIL^.I tLi^p- ■ I j j >■! uaj S^Si all ^jUI Ij J^-J p j 'I . Lp-jJjj^jJI IjjsjJj ^jl (j-o ^?JLi^ 
JlcIj^ LiJLLiii (jl Cj_p- (jr Ijj^JI jjjjSjlll oL«J Q-g 4 jlf i—ajLilll JLl^j 4-LL--^rn-ij.a 1 -j . ..1 , „| ( j_a 
S^LcJ (Jj -a- ~i i h" (Jj ' dLjuaJ Lj (j!j_Ljs* ( Jr 3 Sj-iL^Jlil Li^L>JI 4jjjI (j! (j^Jbj 4 j i nl ml 4_jj>^jJj_u 
(jl IjJLjjj i(jjjjj^>> ^jLHj ( JJ -3 lLI j^v mi "i 1 1 - 8j 'I a j j C 4— lLlc>. Li^I_j>" ^c. i uajJ I j" Je ajj 
0 j-4 ( "i-a- -> u jJ (jr^s-J '• Ij-aLualj . Sj^Li^JLa J-J-C Lj^L>" LtijJ i^i a (jL£ O^tJ^J (_yl! I c-jjL^UI 

^Jjjj! ^Jla ua a ^1 J i nLi p j ^ Ij " tl^j <p j ljl >< l (j-a »1 a I « II i— ^J) uaj (j-a p II ^If 
(jjJLb ^yjlla-jj aJI ( JT j>> jJj_i_lI I j_Laj pJ IjUb tjLji p j ljl *>■ I ( jr 3 4-^aJ-jr" mil 4_jJJijJ! ^If 4j_jj^?I 
^Ijjjl i-JjLjso ^ If 4jLtLu ( jr 5 i ii s (_ r JLiLAJ Clone tjjJ^ 4 <K ^al Jlir" i nl (j-° J.B.S. Haldane 
(^yjl i n'l^l ^j-iil 4_o- jJ^j^ I Cj^LsIo^VI)) (jljJuu ) \"\V jaL^. Cjj-jiij 4J Sj-uaUe-a (^ LiLIjj i4jjj^?l 
j in i II ^1 i n i~ i ill (j| CjIj-usLjsJLI i>jub (^ i>J-^j La (j^-i (j-a j .((4Lajl_flJI 4 i i nil i_3^?T Sj ui C (^ 

. ( ,A )l_iSLa_4 ^c. i uaj i u 

j^L>JI Joshua Lederberg ^j_ijJl_lJ (jt SLj > ^VI L_L^yj_iJI ^JLc « j a; ^ui jL^j 
(jj£Lj jJs ^ mi jtl ^1 mi" ml (jf» 4JL«^>L>- ) VW ^Lc Vl_2_a j-iij ^ jJI j ^ ^oA j»Lc Jj^j 3j^L>- 




2*006 lijJ^i J 5 ihnJI 2 null DWlibgjII JP QjlftJ jlwiWlM 

■ . jj glaJ (jjjLlI! «LaLc (j^Ilj j_ufcLa^*JI (jrCJ ^l <— ij i a "" 3>SLflJl CjIjUj VjpjVl /_5 }LiLa 

j! ^jlI! JLp-J! (>»» 4.;^) j^j ^JJI ) ^Lc J j 7i~ m il 4^aju^> Alvin Toffler jii>>s 

j<sJl_»J Cj-ljs- '(JjJ-j 3j_jL>. (^yj e (j-d-uaLsJ! ^j"^ J mi j 1 I ^1 ini~ ml Ly S J J ^ a "' H o'-^ 

j-tlij (JLfl-a ^j^B in i II ^1 i n i" i n^? I j la ' 4_£>*j (jj i ..t-»lj ,1 a j-w ^^jj^a^l 4jj_jj»JI »L-a-i5Ltl 
(jl nil jo-i La (jlj t^l i n \*$\ ^1 i n i" i nl ^Ir (jjjjLa qj-ij^j i ii »1 cJUJI (jLi I i i" tLtjj>- i ) ) j*^- 

ec_-^_i-uaf jjO-ii^Ljlj-a ^jjU,„f» ^| j^jL liIjjjj-lj ^ ^l_L_a Willard Gaylin (>LL^. 

jCLalj 4_JLpJ! (<^jLc.IjliI jl ^Lo^lj <_iL£JL ij_ubLa^JI ^^cj ^1 S^SLiJI <_ i n" jlsj 
^LUI «ulLfl ^ "WV ^Lc Woody Allen <jJT ^jjj ,UI j>^II ^J^a L^ij-uJI ^1 LilJj 
o^jJI I juk ^ *UitII 3JjLt>aj ijaLc ^yjSLa juu J^Hi^oil t-slj-iii^l «j ~ i -» « (_^>>j Sleeper 

^ j J ' I ua ge JLx_L^ 4jj_La ^1 J^JU (J^"J JJJ L^Ai" 1 L^ 1 -^' t j-Je_U jj I j) i"i jjjjjl 4jaIaJ (j-u^l i ntl 
(j^? i(Jj-i5^l (j im tj 4ir i nitl 4j| ^Ir I sjl ti a d , „ A t JLxjj «CL>^jij J-aj 43j_<jiI 4i^e_a (J^iJ LaLaj 
IjUkj .(j-u^l i ntl ^3-J-II (j, a i n t (jjjLaJ I 2 (J ' flJ i all ^j-X^ I— 3j) i a ^1 i ni'i n^?l ^jl ^j'-^-j" * ' jfti-tAJi 
jj-aj ^aLlI 4~ i ii (jl i n tVI (jl 1 j ' <^P" a i nil t__iH5LII (j_a ( J> j>. i n a ^ a i all 

LljjjJlqa Jaju (A^' J^V J^=-i^ Multiplicity Sjjjuu (<sli£ La! .^U^l *L>- Lla 

oijJI JLjseJ ^? lOijJI 4K_ii* 4J (_U-e_J ^-1 in" ni^l JLsc-a ^ <jljj (<sJLc ^1 IskL (LjLaJ«_a 

4-ir i ,,'sj (Jj-iXI M^J-J (J-aJi2 4-ir i u 't ^If (Jj ua >JI ^scuj i«Q^ jjjj d tl AUVj 4JLa_^ (^ISUI 
CjIjLl^aj ^^-uj (J^Lii>a (jjj 43l_pej ^l"ia"n a^U (j-uJU^X! ^j-ojjj .(J^jlJI M^JJ l$>^"' 

jjALj-JI 

3jl£.L9 jjJajj JJJ£J '^-^-jj <— i-iLsbj (jilj^JI (^ «Uuu3j-a (JlL^I se ' nitl) 

(j^a I ^ ^ j ij ' 'J 1 ^ ' Leo 4 mi i>>jJlj Sj-ijsJL «LI>"j)j ( 'I uaj Cj^jJI J-aj •'^-'"Jlj * J > -: ?- > " LojfcJu>.| 

(J^ojlII (^ (J$l mi a 4irj i n t (_ < i < n"n joj iJjJLU j ae ^JJ tOl^j Laollj (Jlj^^/I (_>^fll ~J CliVjjso 
tjjj (jja ^jVI 'GLp^ ^1 3jjj(JI J-4j i ljL>-l J }L>. ^?l «LaLa| Jl^cJ V 3jl gjJI (j^J i^JLaX. <j-a J .^Aj'iA 
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<_ib£JI oLajl«.a (jl 4_ls cui j-lsl LLl£ \ ^VA ^Lc Lippincott o ^SLIlJ j_<iij jL Oj_Aj 

Jl_l3|j se lqJI <_ulSLI! 4_<-£j_2JI CjIJljs^I 5-C,LtxtaJ ^L-Sj iVLti. C< i ii jlj J« flJL Cj-*J3j Cj!Jlj>.| 

4_j-a_2J <_uLCJI (_psj_c 4 j aj . ( YV \jl m'il ^1 mil ml :<Ojj_^3 <_ylc t^jlj-Ltj D.Rorvic i ! \ j '^jjj 

. J i »t- L}L>. ^_ya 4_lL». ^al JLa-~i i nL ^ i " a « (j_a 4a- i a t (j^ t— cC^_l ^jjJLa * Jjjf g ^tK5t^ 

^Ir J^l J p 2 *JI (^ (j-£u^icJLa d)l jl i uLu j<sJLc -Sj-^*J (jr^ j_uj_iii! I juk (JjLs 4j| J-^^J 
^ lr Jij uuJIj 4_ila-t.ll «.lj_>-l i4j_oj^?I (J-S-i d j * 2 ~" 3j_jj>- 4J jl i4_i_a_*JI *Ij_>J 

'"'3 _r~^ 4 15 i n^/l i4_jl_uIj 4— a- i^i < !_i_JI jLlj uj-JJll U* 0 (J i— >Vl (j-i-La Sjj) <<-> (J— — a 

_jb_JI M b_JI __J> ^]| 

.( Yi )s.L_,_lj i fljj «J u_— Jl (jl_i i__lj__;^?l (__II j__l__l j La ual ) ^AY ^aLc (__3j . i a I j II VL* - * I a 'J.' 

(Jjfc JLj_>L_JL JL>.| (jl— i La Clll lilt i i ntl 3 '1 j ' i— ( JJ IL>.J 

^1 i ii i" i ill ( jr 3 jj-Sj_^>- OJ-^ 1^ * ^ (* ^LujClII ^1 i ii i" i nl (j^Laj 

• CjLjj_JI j-lL ^_l____!l (jSU i^jjjJI (JiilL ^_1___> 

^ « uij t4 se i ii i" i ii a i_jLIj_i_>. (^Ir Jj I ( jr 5 (J-a^?l (^dj- 1 d J ^ CaAJ» (_^ j-II O^jJI (j^J 

jj^jscjs LlILjk Cjjl^ t^l i ii i~ i n^U SjUJLjv Cj^?jLcjs ^2 O^jJI ■ j" ' a I CjjjlJI (j-a 4jU »LoJjtJI 
4 i i I" T e^a 4_2jjJiaj ^1 i a i" , a ^l (^ (jjj^lij (^ l^pJ I (_L-uLlJ! (JLt>s (^^ (jjla-tJ (j^^l (j^ 51 " 

LJI (> 

(^ L^L>JI J ua-aj LiLIjj aj| U"t I pjljJlJI (jJ_oS!j (J^L>- 4_»_i_LLaJI ( JJ _3 CjJ^tj La ^If JLa-Ti-tj 
(j-U-uJ^Lxib (j->"i i ii ( JJ £jLjjJlII l£j )JI 4^aJLfl^a (j^J .( jr I ; Ll>iJI (jjjSjill (j-a Sj^Lill (_L^.!j-l! 

(_5jJI j < IjiLoL £o ^ J^LnJI UvjJji jin^ JL^a ^ Jaaj jl^ (^jJI Steen Willadsen 

j, uiJ JL£j .j_^L_lII (j-LL^JI (^^ L^LsJI J ua fl 4_j_Laj y>l JUa- "i i uLl 4 -a- «*t (Jjl ^1 him ml (jlcl 

o jub I scj j . Nature j & ~ ^ 4_jjj j ^ jjLjYo^ 0 jub 4_^jLij ^ ■ ^ j % 

jjjl jl (j^LJi^ (j^a 4_jj£La^) 3j^L 4_c>*! ^1 JLa- ~i i nl (^1 — (j>a Lj^j (jl (j j i a I a ^ — 4 ajj-LaJI 

4\cjj_La 4_iiaj_jj ( jr 3 3ljj (J^ ^jjj ' I ' I £>J («J L^L>JI J j<mj tLt^ (L^L>- (^LaJ jl L^L>> 
i"i ^qZLs i— aj; i ii j LaLjj ^ 2 'I Laj a 4_L>»I 4_ul_a3 j\ 4_L>»I 4_^jl j\ (j-Li_LL>. (_ylc (J ~^ * 3 Sl^jJI 

.(4_JLJI oLseAuaJI (^ Hall Jj^k 5_iJ-^ <jr^ Jj'^'N; 4^jjiaJI 
4_iiaj al J_a-"i i nL CjLuJLjJI ^1 i a i~ i nl (JLc-a ^Lelal »1 a I « II ^j^* ' IJlJ CjLLuLailll J-aj 

JjL^^U^I (JUUcJL^j 

'^Jrh^ 4^a^3 LjJLi -^ Lt^ Cli^jL>J,l ^jf (j^J .mJjjIJI Jilll 

^ Cell (4_lLkJI) (_L^, 4 . ^. . ^.^ iXI 4-j-a.LtJI 4JL>J,I 4J o j-ju m; jJI Karl Illmensee 4j)_m 
li!jjjj_u cjjj-af jl^j .Peter Hoppe ^j^kjJLu 4JL_aj ^a Li!lj^_<i^L 4 j alt- 4\^jj ) \A) j-jLu 
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(__!! CxiflJ drl-L>. L}L>- 4jjj| 4_i_ C~a J— i ul (_£ jJI jL»_VI I ^ tSaJ ^jVI 1 j "•»■ * i— > j--*- 1 — i 
i4jLa_s_a (-3 (j"L_»-l__l (jJ C—x>. (J_a_JI Ijufc (Jj^>" —Jj)^ mi II C_aL».j . 4jj_i^M 4_cjj_La jL_ '"'1 uaJj ' 
<jf _>__! jj i lj_3__*_b (<Jj 4_)j_ja_2!l IjJj^J _J IjJj^*" 'lS>^' lO-^ _UL*_a Jj 

^— »■ -jlj 5 fl II (j, If i__ij1_x_l!I <> Jufc jj— >— ■ (j I J^>- 1 jJ— I— __i j«J ^1 j-C I 4_}Li 3 J_,j . p j ijl «j 

c_lj_3__La L ya A -y>- Davor Sorter jj-^I-j :*Lal*JI j-a-L j_a^/l J^>jj • d ■ aj 

) ^Ai jjLo Science a __jL__ 4_jjj_ <_-a 3 j air I j— uiLj <j1 James McGrath 

}Loj (__JI (Jj__ijJI 1 q j I ,", aij 1 j i .. A t 4_il__JLj (J_$_*J! jIj_o La-^jJjL^a 1 gj 9 Le_c_>j 

.«Lp»-jJj_u (Jj-a-"i i ii a i(_£jj-LJ! J— _iJI d "^J *Q ' CjLjjJlLJI ^1 i a u < al )) :4_l!L_I 4_aj»_L 4 j <i U II 4_)jjjM 
(Jiiil mJj_>-I 3jUJ_>. 4_2jj_3 jl___)l VjLs* 1 ^ gj| 1 j i flj 4_9jjJI lj-ii 1 ^ 3 *' 1 .' jft-UJI jjs I jufc 

.( Yo )L__j! }L-_ U^it Vj <tijjDI 

_jjl_>_ j I) a" i ii VI _,lf i^j-i—O^LxiS (^yG i ii j—JLie-a 1 -j " a i A a l( Jjsl_!L>a Cu*^a 

(jlcl Cj-1_>. i ) ^Al j»l_C ^LjtiJL . t j ^.tl I j_4> JKj t(_£jjjj| J ^ III 5 jJLSj y»,l J— V" i nL jM i ii i" i ii VI 
^_L_ 4_j_g_>.lj IjLiJ mi I J ^ ' —JLofc (jj C_-i_>.j . ( n \_£jjjJ! (J-fljJI 4_il<__j 4_a- « < ^1 mil ml 
jl ijoJUJI ^ j_>J j-L_i_>: _j| jt^tjj ticjp. < ) *\A^ j»Ll 4j)JII L^j ^IS ^1 ^\ iii m,,iI 

CjLuJj (JjI i ii i~ i ii U ^j-Lu^^Lj^ ^j^La^ Cjj_lI1£.I -Lala isQjj^o jIj£[j i a ) jjk lt^-*" 

ii i I m^I ^jLaJI (_^jJ V 4 _ y !L>.jj L^Jjj>" Llij^ mi m^I iJ-2-*1I d j * ^ i a i" i »" 

i ii i" i ii t (_,-iJiii (jlj-pv (Jjl j_jJL«j ^jyjJI ^jyJJj^ « ill 4.j>-I i n i~ i nlj Cjj <i 1 1 j O^- 1 ! *^ La J-a 

^1 i ii i~ i ul L^-Lu (j-LL>JI LAj J ua-d Lj^L>- ^If J<*f I (j-L^-^^-x^ 4_i La ^jLa im^jjJJI J 2 III J 

(Jjl (j^J- 5 '"' J .' "' g I l -^-l-I j-I ' j-IL ^jl J-J^>>-! 3j-jLoJLa L^L>- ^aljlir" mi! ^If J a "i f I (j^ilj^ 4_j^JtlII 

.(jJL ^jljjpJ 4-i J i n~>- L^L>J m^jjJJI (J^ilL 4-a- 1 ii i~ i ii U CjLujClII 

S-Jaj^JI ^_a 4-jiii>JI S-tLkll ^ electrofusion ^j^UI ^°jJI cry-a-i^L^ 

.(^Jj^ jL-^ I a 3 ' *" t*^ O-'ASLH^l t^- 1 L^""'^M^a ^j^LiLiiJI j_u3jj i_dJjij i3l jjJI 4£.jj_La 
4_^jj_aVl Sjjie.lt I CliLVjJI fjjS SJLscjJI olj^xsJll ^-a JljJulII Ll!Lub tjL< jLliVL (jitu La^ j 

Randall Prather jjl j_i JjuIj ^Neal First j°> Jjj ^ *UJUJI ^ 4^ j-a^a Lb^j^j 

.( YV )) ^AV ^Ll ^1 in m Mi l ^jdl Jim Robl Jjjj 

L fli„r,i„VI 4_L_3 

y>j^Ll j ~i j i nj 4_Cjjj_,l Si jjJI (j-Ll (3_l j_JI — lll—JK miI (j_a j-jI— i (_L"J 4_ajLir"i i all i_jLl_a_JI Jjj_>_ 
m^jjJJI (J_uJI 4— U— U ^al J— jr" i ul (j_a l_U_ J_tJ »1 al « II (j^LaJ J__Ij JSljjJI 4 1 ■ , ,.t I 4___£j_lII 

Cj1_j Mitl mJJL>-I Cjj a""i miIj . 4_lLlL>. L^L>- (jja ^ V ^j_J,lj ^ Y ^' __jIjVIj ^ rA ^jjl__»JI ^1 1 11 i" 1 ul 
^_>_j . 4 j miLXI ^1 1 11 i" 1 11 V ^jj_I_a ^ gju 11 □ LjjJicI 1 a a 4_La Ci iIVij ^j__<_}Li_) ^L»_ 4_t_jj^a^?l 
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4_luLIIj CjjJj <jr^' (Jj^*-*^' -iJ-C' j-Li J-9j . ^L*JI ^ i ii u i ii a ij^>- 4jLa ^L^jl (jy^ (J-LijjJ^LlS 
.f T ^(Jj5E_c ^_yAJl ) ^ * ^L^- rcJL«JI iSj "' 1 11 a Cr^ (^-ixil'v Lj}tL>- j>l J-sr "i i "Li) (_£jj_LJI J^'tl 

j ut C JLs-l (_j.II -iJLtJI -iljj t4-2jl tali a (J^jjscC 4 i ii o ">- JLs-lj (j_a ^ i u i" i u a JJl£. ^ i 3 \^ 

(jt tfLajMI cuaV U»j .( vr )Serial cloning J ^JLa lll ^L-aJS-iaVI 4_J2j j>|jLk^-mL }L?=^i 

CjLcjV ^jij_a-& JjJL^a _SJ_c ^1 g Cjj talSI ^LsLLlI ( _ 3 J-ilj*JI jr I i a u i n^U 4_lL«_*JI ol 2-lj^aJI 
^ (j\lxAi 4_i_liJjJI Lj^L>" <*i9-^ C^aJlir ~ i ill JlJsj . i2jIj_l1j>J,I 4_o4 ^5 L^JJ-i-II J^l 

liDi JUu C^t^oj .( VV )4j^iV! 4_cj3_La t^iLiajjj ^ L^-jjj Blastocyst d i.u.ij-I^M-lII 4JLvj_a 

.( To )rhesus monkey ^j^j j>3j (u \jl >^ ^ < n n . ..V shjW^ 

^1 i ii i~i i hVI (j| 4J_j_a-U CjI^ Mitl On olj^I Cj-ljs- 4jjLxJLJI ^1 i u i" < a VI ^-ijl in a ClijLgjl 31 °\j 

LJLa 4"inK" J^L»j V iU^Lljj I Jlj*. j-_-£L!I ■ ai£<j c^p^ iSjuclj L^-LjjI jJy jJI JL>J,Lj 

(jl fj~y <jr*^ CjLj_2jJ! jfljkt (j-U {_yaj . JL^>J,I Ij_ifc J!U, L_L_aM_cl JjLgJI i^JjJI (<s^.j ^ylc 

^■J^ i ntl jl jl£ 'VI (_ 1 1 i ii " La_« ■ 1 j " se i a *" i "I ^jyJ-II 4_c>*VI (jjf) i n" Sj^wLc i " . A ai j oLS^ uA\ 

ojLsol j<u La_a iLiLIi J£ ^_-aj .^1 mi" MiVLi 3 U , ~j 1 1 4jjLj!c_jJI ^jjl_iiJ,l JSU ^jJlil j j c 

. 4JLIL1 tJliLjl^p" ^1 1 11 i~ 1 ill ^1 (J <-•» ' j«Jj i«LL>- 1 ^1 1 11 i~ 1 ill 

3jlj*jlU cjLjVjJLj Oregon Qj^tjjji cil j m j^jJI oj^cj j_^j_>a »1 ^1 « tl jl^j 
. il ,^ ^LjjVI (<uj . Y* * * j^Lij i ^ tijjJj (^l tetra IjJB 3jj_UI ^Llil ^ 4_jSLjj->aVI 

.(j^-i^JI Lj^-^ J 01 d j ' ^ ".' ^Ljjl Lg-j-a j<uj lt-'j^' SjJLl I j*'l Ij-j3 ^L^i L?j-*-^J 

Lg-^al JLa- "mil (^jSLaj ^jl i a 'VI 4_l^3 d 2 'I taj a dil_ujG ^LljV (JL>J,I flj Lg-iLi Ij^-J 

.4_uIaJ| CjjjxjJI 

4j5t^Lljj (i>jjj^> fjja oj^jlg ^\ L7 B^ ^1 i ni~i i ii VI ^IU i/i< ^jj ) i n i_' ^Jl ^l^ , j! JUu 

j«Jl_»JI (tjjvj^ in jtl ^Ir «J 2 J j LaJ (JLoJLjs-I jl 4 i uAX\ CjLjIj— p>- (JLjsc-o SjLjLoJI Cj|j 
^j-aj i4_iSLjj_aVI Cj^L>J,Ij i ^~»- uaJI 4 j i a j^j ) ^Lc- (]>^ 3j_jj>.V| ^ul i eVl 

(_^j_ij>.j ij\ a lj" 1 1' Cjjjjj ^j^Lcl Lillj (.ii i ntl tjLSj • tjl i ii tl ^1 i ii i~ i ill :j^a_ilj l£Jjjj_j_u I j *j ) 
) V L*_a^»* < ^ i T P" i4j^ i"i' 4_cw I ^1 i n i" i iiLi ) \ ^yjjaJI (j la ' un\j ^JJ^ j-^>^ lt^ (Jj-^ 

4-C j) a ->J,I 4_u^Lj L^-iV Sjl mi 4_t>"VI aJJb ^j_a^j — l_i^L>> ^^LaAIIj (J^j-lUkJI j^ala lA- 1 ) L't!-^ 5 " 

N < j^LJI ltj-^JLj (^jJ! Zona pellucide (*) JjI jJI 3LLUI Lijj (3N 4-L^uaJI 




2006 jJDJiu] -jjgtfi 3 5 limll 2 JinJI 



opjlngjll jjtd ajLgJ 1 1 ■ III 



. (^X' )jL».|j (j\l>. ^yi d ^ ll tl" a cLL>- I 4_uLj!) (j, If Jj L^S-J I (<JJ (J^V lilt I IjL^JJ 

(j! jJ (JL 9 \ ^^A ' ua (jr 3 (jla-i-iiu! j 4_*^aL>- (JJ -3 4JLa_*-a (JJ _3 (Jj-& l£>tH?* *LaJ (jr 3 j 

rfj Gena Kolata \2^j£ LLl^ 4_*^a}U! l 4_£L > ^V! ijjj^jj-u 2 3_ ! _ <t l t j| Sj^^Jil 

jl -> A* t VI I jla ^jL^ La LZuj^>o ^yJk. L$JLJ «" ^ - ^-4 i n't - clone q^K 3 «K ^jlJt" m" 

Jlj>J! JlIc 4-)j_j3c_iJ! 1 Lj jJai • >jiaj . L-Uj_j?c_lJ ^jJli! j-;i-C. J-«-flJI J)jj ^^^Lc^M 

^1 i hi" ml jjLe i4_L>-Vl j«i«J jl j i iiL5 I a :i_aLx^fj .4_j>oLJ! 4_o-Vl J£ (j^a I ' uaJiejj 

1 il a ^1 Lul jJj . j^Li ^L^ljv I <*.j « 3j-)Lj_La L}L>- ^ I jLar "i i nLi ^1 i ii u i ii^? I ' tJlLseJ 4_L>*V! 
(j ii j 1 j j 9 I Jufc CI) Jlj>- jJ ( J7 ILj>.j . cLfljLLalLa ^3 (J-x^a -»-*... LuLjS 4_il_£i!l ^1 l_u-ij_->o 

j»Jl£. (j- 0 UJ? 1 al 2j (j-lj-I! ^Ijj^l LfcJiLj-) (jP-II t—tJjLj^l (JLoLl CjLLc Ji/>>' (j^tlB i JL) JLce.) 

j<ulj_lll jj-a i_£J^?V! (J_i CjLULI ) (_ r -*-J ilaJI (J-a_>JI I ua tfj .4 ajUaJ ^ j<j-j!jj ^Ir <_il >j'^I 

jj£jb i Ju Jlx_i (j ii j I 4_) 1_La3 La jjjjl t(Jj-A (_£j_p- i_i-uiajj . j^JLtll ^ j~ i u a ^If <J £ <1 tt" t 1 

4 j miLM ^al JLir "1 1 nl 4-^ miH i_3JL& tjL£j iCjLuIjJlU PPL 4Jbj_ii 1^ Cjj_«JLj ^jLI (J-«-»J 
LuljJ 4_!jLJ(_a ^Ll£.l ^LljJ j_^Si ^Ll^ in II Ctx>j JL6j . ifuJ (_p3lj_a| ^^L»J j_L-3L<Lc ~^£.\Jju2 

1 l_L>- 4JojtLl CjLI^j_lj»iJI i>JUk (JlLa ^LjjI 4-fl]$ (j| C1uj>-^j . Lj-LJ ^5 i~i ) Cj1_Lu^j_i 

liiljuj - 1 j -^1 uuju "I 3U,„lj > Luljj SJjljlII oLIj_l^>JI i>jub j>lj_cf S^LjJ SJLjJa jiL^se^l ^1 

(j-a ^ i n i_3JL^JI jjb Ijui . jl a "i" i n^L Lj)L>> Lcj^ i~i a ^c. I d AlC~tl (J^JJ j_ljSLII i ii 

. 4-jr i n i" i n a 4jl!L CjLlj_p> ^Ljl Lj^JUb gJI I flllj ^ L7^' ^1 i n «J i ii^l (-JjLsO 

^Lso Jlju jl SjVI (j-a l_La3 (j a -^j j j L<a— -^_-v- jJLj-^I 1 j i V ^Ltlll ^1 i a u i »! 4_il OjL£j 

4_j_LS_lJI o juk Ci-a- j <^>f tjVl j i ) \VT ^Lc ^ Lj_pSLJ! Luljj 4Jj_»_a diLolji ^Lul t Jij 
jLflj] jl ^jljIuS ^Lj^? CjLjJljJ! I j it^>" JlIcj .4j^_lj»iJ! Lj>> jJ jjSjiJ ! 4_cLu^3 4_ujjjj 

Jon Gor- oj-^j^ "j^-^j Frank Ruddle Jjsjj Liljl j°> jjiim^jj-JI j^Lu! Liiljj 4Jjul>: 
J ji^ ^t l ^ L^JMi^ ^ Lt^j S-ljjIa ^^j^Vl SjL^ii! cijL^yL Yale JL 4jL-aL. ^ don 
Si jJJI ^ (LjjJ!) 4_u!jjJ! 3jU! 1 ^ JlU . \ \A * ^Lc cdJjj oL£j < Luljj 4Jj^»_a ^! j_i_a ^i^. 

I taj - ' ^M-ill 1 j-a j a"i injj .Zona pellucida J5I jJI jlia '-'l ; <-aj_iu ^>Lc cjL_ujJ}JI j jL^VI ^ 3 i\i^_JLi t-^ (*) 
lt>0 | jJt^Vl 31a. (jia. Blastocyst i-,,„ ,„ji^XJ\ jjJo (jIj-^I 6i>^' Cy u-b^' J*l j^' 2 ; ua^Jll 3-<i3j>-JLi 

SSI 
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VL_p^ Ci i njtj ■ I j 2 *- ' (2)^>-4-i CjLuJLjJ! 4_c>.V 4_lLi_>i]I ^ , ... i ' j tl ^j| i3j_a (Jj^ Ij-ljIj . 3jL)JL». 

(jljJLa 4 jlr Jjl taj ^jLU! (J-uj-LII Cj-Lljv jL-AJ! <j^-L>- Cj^sJjI ^HJI 4_uIjjJI 3^L1,! j . ( vv )l j glr 

.transgenic mice Luljj 4Jjl»^ 

jjjl_Lk!!j (j! jJLflJI (j^a <_flV^I oULa l£]I_L* ^J-*uat • LaLc j nif S_*JjL (iili Jljuj 

4_u!jjJ! BjlII) LjjJ! (j_a ^La S ' (j-L-LsJ! ~j 2 >■ ^al Jlir " i nLi Luljj 4_JjL*JU ^LijJIj jl S t 2 Ij 

(DNA 

( jr Aj iLljIjj 4Jji_*-a I j *^ tj 4ir i u i~ i u a Ci i njt (j^J ipJLtJI ( jr 3 4^e_*j (j-«3l ^-lTi »J TrUCy ^ i 
JlJl!j» Cjj^Jjj i—kj-iiajj . 4-iJLJL>J ! 3 \ \\ ,^~oS\ ^jjUsJ! dili Lu'jJ 5JjLjti! d)Lj!^j_>J! (Jjl <j^a 
Cj^e_J! j iVij \ W * ^L-C- I j" ^ J O-aj Jl-SJ j 1 1 j " ae "*'l (jP-II CjLx_)V| (^ o£jl ui 

Lr ut\ j3 Zskju1\ ij jJI tiistxllj.^^ j-i^Tl.uuu ^ Biotechnology L^jJjJ&jjjj 

j^-Uj . 1 j - ■ 1 ,Jsi (AAT) alpha-l-trypsin oyj±±^ L^L!l fujjf jjt Ljj—^j L1j2j>j gp-Z 

^L*lll ^ J-aL^ ^L^I tjr^ J-*-*-" tAJ>-^ . cystic fibrosis (jr L^>j^>J! i_lJlII 

. Luljj <t!jj(_a ^L»jj ^Li^ Li- 1 ^- <_7 1 " '> j^^v AAT ^l^jV ^h'jJ ^J-*^' 

(6LL3) yJNQ JllQi 0>jd)\ ^rWuWil 

4_^JtlI! (jl ' flJlitJ (JSLIIj tjj '^>tl oJLA ^ i"i t . (( JJ UjJ ^^-^i Lt^ ^ i ' a O^a JLa-"i i nl (j^il 

( Jr 3 Cjj_aJj_j tj^- 1 ! (jr^^-^ tl>^J • W-*- 3 "* (j^ J^P"^' tLcJjJI ( Jr 5 (J-aL>- (jj-^J ^J- 1 *-^ 

4J^I i ii (j_a i4_lL>JI j ' ua ^ jl_i (^jL^I i «L«_j-i5 LjlI I (j La * '"■^ ^1 i u i" < n^U ^jjJI j-ajjil 

Lbj_o-cj J-«^>JI (j-a Sj_ii^Vl 3I^jJ,l ^ >LaL>> ojLSj iFinn Dorset 4jjuiiAJI 
ojukj .4^L>JI o^j ^jiit^ij cell line 4jai>> SJ^Li^oJ jj ^< 6LL3 J-a-^>o 5_i>^l ^ 

. dilj) i i ii (j^iljJ 4jj^>j ( jr 3 *J_lII O^cjj 

4_iJLtii3 4_x_»_Ll jLlitJj t(J <^>^l 4^c_»jJI jl_j_3c_i 1 ii i" i ii 4_x_*_Ll! i^~> jjJajj ^d!>^ 

( jr A_3 i I ti-HI | juk ( jr 3 (j-° L-J IJ-> ^ pi i nl joJ JLiJ iiJI i ^i . . 1_Aj!j_3c_) «.l_tia_u 

Cj_1^ ^ nq mi 4_t>aLv i4_ujJlII 4_tK (^ sOJLiiJI 4_Bj^JLj ^ La 1 plr (^ ^Ij-L^Ue-a 

4jL^j (j^J CjIj) ( < ii Ci i ii Lfcj-a-C (J-aLv 4_x-*-i (j-a Li^L>JI (jlr I j I ■ -v. p j i| j^jlj 4jl_2jJI i"il 




2*006 liS^I 5 5 M « null DWlibgjII JP QjlftJ jlwiWlM 

. t U-HI I jut, j^LM ^jJ! ^M_cV| j_a> diLaji«II ojla ja {J\ 

. »L aa-U 4jJ_ili3 4jscj(_u ^jiaJI Lj^L>" .4_ufcljJI 4_lL>JI jJuuajfl — 
(J 1 U ) J i nil j_lJijJj (_>ia^j>. j«J j«3 i^jISJLjJ Jl£. Ci i ' a Ll^L>JI 0 Jufc Q * <>>J — 

LjM_JkJI a'jJb (jj9 4_lL>- O^ajLir". <nl JL9j • j»Lj1 4 iM^. SjJ, */ * , 0 ^1 */ \ * (jj9 ^1 JlJlJI C.-lltl 

. 4_uljjJI Sjuii jJjua^S 

*|ji^u 4jjJti£L^I 3_j!E_*j Lkjj_^s_a .4JL.l2Ti-uj.U (oocyte) 5 j ,x j ,tl 3_iL>JI jIj^cI ^ - 
j^SLaf 4_cL^ YT-YA jl^uj .Gonadotropin Releasing Hormone ^j- 0 j-^ ;5 4_^JI 

(J^ jljL£.lj (4_uljjJI LgjjLa) I ' I (j-a 4 J uaj i II Li^L>JI j<u .4-uia.u Li^L>- ^Ir Jj j c^>J I 

. (4_uljjJI 3^m) 3l jjil 4_ufclj 4_lL». £-a ^LaJU^U Lg-La 3jL>*l j 

r L«JbVI 

. 4-1 J i n->- 4_lL». SIjj ^Ir 
(J >. 4 1 miLb 3j_l!l^ CjVjl_x-a Juuj i^^l JLC. Cj-lLo ^LaJljVI Jljlj 4_ii2Jj_iJ I Cn-i^)j — 

^ a" . alj ^_ 3 -LlL>JI ^j^J^-II I J^iJ .4-i.iLc 3j)j i a ' aL-u-S 'VI CiJ^I 4_lLl1>. 4_lL>- ^If ^jjJo^LjJI 

. C< . n . nj)**l . ii^LlII (jt^ 3 - j*^' ^" ' " ^ 

. <iit}\h 4-XJLJ j«^>-J ^5 Ciin. nj)"l . ii^LlII J^lo (j-Lc>iJI £jj — 

L^jIjj C-c>a Jlir" . nl ^^jJI 4_lL>JI 4_u>^L-i5 4 1. 1 '1 'Atl 4^cjt_iiJ 4_uljjJI CjLAo^jJI (J^jso 4^cju CjjJj — 
J^xji Ji^J • \ 0 4jla^>JI ^JJ cl i na (j-a 4jji>sL>JI 4cl i nil ^Loj (4_uljjJI L^j^La) 

.^y^-i-^a ^y-JjJ o'^rH*" Jj^ ' " '" ' ^ J^'j-^ <jr^ I ' *l"'^ • -f| ^ tfj-u^Li Roslin (>lLuJj 

.( Yi )cjL5ljjdJ PPL tejJu <bUjVl J^^b c^alSj - ^o^jJI c^LJI - Wilmut 

SljjJI 4_cjj_La (4j '^jjll 4_lL>JI) 4 i J|j 4jJ i ii *>JI 4_lL>JI (j-Li ^LaJuVI 4_J_oX. CoOJ 

J^cj ^jJI Zona pellucida JjI jJI ^Lkill Ji^f Lb^ji^j 4jJl^>JI 4_«ik!l ^->LI (3j>L ^ 

.4_Jaj_^jJI (J^lj ^1 (4_u!jj 3^La^) 3ljj (j-a 4JLaj>o 

4_j!c_*-L! ,xtl Lj>L>- iJjVI j LuaXI :4_ukljJI LMitiJ j ^ ua ^ 4!i>l!i ^Ijij-'i ml («j :LoLj 
j-a^ 4^j^ crU^J embryonic cells 4_l1lL->» Lj>U- '^l^l jJLuaX) -Y 



II 



IS5 



opibgjll jjld oj Lqj i I ■ ■ ■ i ■ ■ ■ ■ III 



2006 jiniiuj -jigi/l 5 5 llinJI 2 mil 



^jliil! ojlSj . Ujj X~\ o j^x. t>-^J fetal cells S-u^j^ Lj}U>. niJlifl jjuaXI -V 2b 



4_!L>JI .^Lojul 4.IL*. YVV ^ SjijJj 4^ju ^^k. Jj_u^>JI ^ ^jVl 3JL>JI ^ t^LlJL^ 

^yl^. Jj <~ (<u 4i]L\]l 4_!L>JI .^-LajLjl 4_JL». VAO ^a £-Lsu (^,1*1 Jjj^usJI (<u 4_uLMI 

jj^vj a jlc ^1 miU 4_LvVl jjlc Hohjj 3j_j_iSLI! J hi all 4 j 1 11 '< (J-«-»JI (3i>^ l)-^ • LUIj 
^ <_ r ■ mi" Laj> 3JL 2 " utll a Jjjj Jl j a_ubljJI 3_<JL>JI ^ cell cycle 4_lL>JI Sjjj ^ j^Ijj 

a j ijuJ i. 1 1 1 11" ojjJlJ (_£Jl!Ij (diLaj) i nj^ajjj.SLlI j CjLtit u^aJl a j i"i" CjjJL>- 

^1 ^yfcj Stem cells 

4_tc ju>. j! S^jLvLa j^c. Lj^L>- CjjL£ (J>aL>JI 4jJullflJI 4j3cj(_iJI '"^ uai3 <jpJ' Lj^L>JI ^jl jJ 

CjLjI d 1 uai Jjjj all ^J-il ^jl (jj 1 11 4j^/ 1 Loir bil^ils*! j_u_*j (jJ (jrUj-i £^1 J-^J J- 0 -*-^ \*XJb (jL9 
1 la -t III £ya Cj-x_iJL> (j_j_ojLaJI Jl^LjJ . (4_u.l1L>») 3j_ll_aILa ^ j e l_i^L>> ^al JLa-~i i nLl 4-a- i a m i u a 

. V j»f SjjL^a ^ Jaj i^j-^aJI L?M->- Ltjj <^ a ^l j yi LMJtil phenotype ^Ml 

LjM_^ ^1 4_aL^b "A * (jr lc jjp S-ljML LjMj^ jj- 0 a^ 32 ^>-'^JI 
jl^j .a_LcjL^ Lj}Li» (j-a aicfi 4 i m'lj fibroblasts 4_Li_J (diUjjf) LjMj^ J^iAi SJjL^Lo 
i^jJI ^jjjJI (J.2.I11 4_i12j ^ ii i nj-a John Gurdon oj-^jj-^ ( d j "*• '"' d ^ ^aj) cxL ulj 

l_i^L>JI (Jjb :4-Hjl 1 t fZ^>_j ' 1 ^ 4_jL-al_xj ^-aLuJI Ljj>"jJj_uj ^jLLa^ mil 1 j « a nj^j ' ouoJua (J« uu 
(jlAJJil ^j! 4JbL>-l CijlSla i4_LC.jlj>- Lj^L>" j»l SjjLoJLa Lj^L=" (jr^J- 5 ^-"j <jr^ 4->ajLa-"i i nil 4_ubljJI 

j<u jlS (jtUjj 4jsc_»_iJI (j\ Nature j^uAjj 4jjjj L^ij-iiij ^pJI 4 jol «tl ^ <j" Sjj \^x^usj\ 
phenotype ^ U ia^ill ^ Ijjl^'ll lj>^f j-^j 'j-ILi o'>^ L-AjJ-^-a 6-° 

«^jt^" , „ i V l_Lj|» :4j^jj La CjJl>-j 4_Lbe-iJI 4^j^il ^^^H*^ I j . ^? a| Sj-iLalLa 4_lL>> 4jj^ (j-a 4-tlseJJ 

undifferentiated stem cells Sj^Unil j^L LMiJI ^ 4 j , j>j_^j JLa-"o>l jLt-iTml 

1 j^j Lj>U- C^ajLir" ml j^l 4j!c_*-L]! ^jl^ (<s1ju La£j .Jaj>JI J}L>- uaJI) SjJlII ^ 

.Jaj>JI (jja 3j_p-Vl 4JL>.jJ^I ^ <Z^\£ 
O^aJLa- "ii nl ^pil 4jJullflJI 4_%jlI]I ^-a j il ti"tl ^La_i 4_ojLL^la 4-a- i u t Ci i njt ^IljJ 4_%jlIJI : 1 1 n alj» 
4£.jj_La 4_Jajj_iJI ^j^Lij"ij i ii ^1 4^Lis^Li 4_l4iIjJI 4_lL>JI 3l^j ^jl^ ^La JuVI ^jIj {j^ i LjXjuua LjM^ 
. (DNA) LjjJI ^If LtijjJLi (_gjIL>.j LjJijjSjILLa ^Ir (^gjlbej ^jM^j)~J ' nil I j-ikj iSljjJI 
(_£jjjlj| 4_*^aL^v u jUII j-^j-ll (jr^ 4_Lijj^JI 4jIjjJI iLlijjl jjjj^Ij (jjj^L^vj.} 

Ijl^J ) *\^V qAsjluL ] jjl^ Scientific American ^j-^af liUTluL^ 41^ JLla ^ Emory 
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1 j tl A" *il j^jSLftJ CjLLl^J! ojufe Cilj-iLa m^Ij . L-uj- VV ^Ir (_£j_l^tj I j'» LjjJI (j-o jJ^9 
4 Ijl a CiL-uljjJI (jl (j- 0 (*A>^ ^If «bl i—kjuiajj .4_jJaj^jJI JjjjJa (2>^- ^-jJlZcIl (Jl_p*^l ^1 3 jj j i ) 
-1 uacVI j S^jc^VI j 4lLL> ^ '/A ♦ (j! £_LL"3 ^yl^. O-u JlS «LjT VI tjjtAJ! I jufc ^ 

t_c*Jj JlS Ljj JlJj^jILlI! Cj1_Lj>. ' fljj m^I ^jl LuaJi Cj-iJJ . I^JUj£jJLlU LkjJU^j_a (J^^ i n-»Jlj 

.Alzheimer j^jU>jJf 
lil I j LS!j_ii-! V (jt-^J-* jr^i £ft-Ai L*>^^ JM '"tl 4_LiejjLiJ! 4_!}I_LVI 

(j ii i ill Lijl C-i-lj>. i L^—lLc (_3jl_*_lU 4_Lja>jJj j i tl (j u i uVl jl_j_*_a ^jl i i u -»JI LjjU>-l 

»1 olttl jjl 1 uaj] i nil (_p=>j_*JI cAp La-^J mJ-9^1 (jlr jjJic J^La m^jJIjjJI ^1 him mi VI 

(Jjl (jr 4 Cm n J t (j^J- 1 L>!"^ 3_lLl,-v. Lj^Ls- j*l J^-jr " i "Lj CjLujG ^1 i n i~ i nl I j ■y>j Jij3 

. jJLi ^jl^-p* Li^L>- ^ I JLir'ii nLi 4-ir i n m i n U CjLuJClII (Jjl ^^yjb < U So, 1 j *C t 4-jr i u i" luX\ CjLujClII 
(J^jlII (3jj^j jjb ^><-iJ i4-lLl!l>. Li^L>- ^1 Jiir " i nLi ^L-*- 1 ^1 i a i" i nLi Cjj o Ijj ^JLlJIj 

I" ■V i n i" i nl 1 ^ j )V ^j-LdjLLiILo ^j-L-aljJ LljlSj '^Ijj-°J O^-tH 3 (jO-^e-«-l ^ lr (Jj L^>%1\ JlC.1 i nU 

j-jiu_u 4jjjJ (J-«-»JI j Mi'tj ) ^^0 J-^_W <_7^ 2^VjJI Cj-4J J-9 j i JL>-I j ij^>- Lj^L>- ^1 J-ir" i "Li 

^jU V ^Nature 
^rn^l 0)^x11 cAvW (p^ob 

mJ_jL>JI ^i ^i.^.C'tlj j_jl_^jj| joSl^tjJI jjb ^.LlIjsJI (2)J_jSjlJlj ^-aLuJI l_L>"jJ_jj_l (j ii mi I JL>*I 

^in ;->JI jiiLSjiJI ^Lij ^IjiVI 4_l-iJLc. .4_«_ili_uj cellular differentiation 

m^j^Ij i_l^/l ^Ljj>- 3jj_A-a i n \ SJljs^I jJI 4_lL>JI t>JJb CjjJi . (Cjjjsejj-II ^) 4-i_c^>J, I «UJaJj_iJI 
- <J uajj ^1 ^aj^Ll j) ~ j mi JL>"JJ Laj 4_l_ij_>iJI SjLlI i>JUb ^1 iLaLtisVLlJ .^a^?l ^ajjjj>- (j-* 2 \j a * 

4_lL«_£. «.1_3| (j^J ijJLJI \j flJl^ .(j^-i->>JI ^j^Luj CjLjjSLII tfJL^jj M^j-i-l ^l_^oj CjLLujjjj C iLi ua C 

^j-U (_£jJ! M^jiiJI j_jl_«JLll CjJLx_j itfjub (jr >al_uJI 

(j-Slill cP 3 ' b>L>JI jjU^ij i flnKTi ^Lia^Vlj 4je_uij>U ^UlJI jSLjiTiJI .^'^LJI 

3jLjj>"j d i i^>^t I d i >> j 1 1 jj-a p la * a j ' 3 J '"' d A I" ■»■ a 4_a- udi ^j- 0 ^L^ 0 ^,1^ m^_jJ1x-i 

^If mJ^j-so Li^L>JI tfjuk AjjjI ^jLa ^jMjj)" j inllj ^ JJ _i_L^JiJI mJ_jL>JI j_jJljJI IjUb p^-JJ .4_lL>JI 

jjuJI 

J_4J-*3 (jPJIj ' L^-I 4jjSm CjLLjjj)j_lII <J «j lLs ^ Ir LtA-tlijj Lljj^j 4_lL>JI (j^td sej jl^Ijuj 

l_Lal a! jjJaJ IjLAj . Cj Li_i_>iJ I 3jij^>"jJLI 4_uljjJI CllLajl *X\ (j—£ f—. 1 -*^ ) d ^ ^j" ^ I c L&JJJl) 

^La- i imI «J A I" Aj. a ^j-U ^jl 1 1 j lomj CjLLljsJI (J^jso ^jPJI Li^LitU ' ^j*^ : Vjl i aJ 
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CjLllj>JI JaLuiia ib>L>JI J$ J!* 4_!L»-3 jl 4 U ,~„\ JL^jj V CuLLj-^JI :4_iL^lj 5p m ->JI 
(jjjL£L*j|j (jj jl_i^> j— i L-j-HJ j-A (_£jJ->JI j-_t_aJlJI (jl (_£ I . 4_lL>JI iLa—iIijj i—S^Lli^Li I flJLLseJ 

4_l1>. ^1 4_lL>J! j_jl_a-Ii LaJ_t£. 4j| Jj Sj 2jj ta j i ! J\ ' j fl . t^j Lo-^>J I Jal iVi ^ t_3}LLj-}U 

S^jL^hX! 4 j l-^JLa . DNA LbLi^ pk» a <_<_ij5£j>o (^P-II p j ta *" Jl_l*3 L#jLs ,d 1 a * " a 

4^e-aj_i-a 4-lL>JI i 2 '*^l LjJ tiaj-La d jJLua*JI 4_lL>JL^ ■ 1 j ) 4laaJLil Lg-Udgla j-J aLlSJJ 4_^aj_j-a 

Ijl». Lajj_t-aj Ll-LSLaj IjjL^e-a Uj-^- ^ Jiir " i uJ LjjL^ i_dJj_ij AjU»jtl 0Jl£j a Lull! i La Ag 3 J « " i u aj 
ijy jJ! i4_lL>J! ^1 "i -a- "i i ii ij-j_aJlJI «.1_3| (jy^J . sLi-iIijJ! oJL^j aIj Sll ( 1 g3l *J >■) 4_uljjJI LgjjLa (j-o 
4_lL». ~ ■ ' a " 1 'LlL>" W^i ^L-'- >,J Cr"^' ' b scj Cj1_Ll>- ^1 t4_tLcax 4jl -»> ^1 i a . .. 

.('•y^iii nr 

^LiiJI JM-j>. jlSJj (DNA LjjJI) ciiLIl^J! Sjj^jI! ciiLaaim : j^>J JtJ_<j/ tr^-JdJ 
(jla iCjLlLajlI! i>Juk (J^L>^j .^^^.LpJI j-llClLI <j j i^«^.tl fO-tla ~ 4^c_uj ^jyjfcj i(_£_^L>JI j_iL»jJ!j 

I J™JJ 1 <l 3* ^j_Llj»JI se i uJ i_d_Laj ^.sLlI! (jl j_lj»JI Lj^L>" pk « JLa-ij V DNA LjjJI 

(^lc i^j-lso Lj}Lk!l pk. a c^jL^ li^j >( t ^ lLy uLL>JI jjLSuU £jL& 3 j ,^ A.t I 5 ; tl ^ ,_LoVl 
J Atl 4 j i „\ ^L^jjl (-, jj i n (J7 jJ! (J-a!j_»J! ^jjl i^jvLil! (^LnJJ 3 ij 1 U 1 1 4j_Ljj>J! ciiLajim 

. ((_£jjJJI (J^-Lll 4_iiajj j^Li (jl 3;p- (j-a 4-iJ i n-s. 4_lL>- ^al JLa-'n nLi 4JLll_i -llj^l jl 4_t>- 1 (jJ_jS!j 
L_LjvjJjj£Lj (JLjsc-o (JJ _3 ^ air t— al mi~i ^1 p_ifcl ^jJ! jL^o^?! ! iut (jl (. i ae « 1 1 La^o 

jl 4_u!jjJ! 4 , ... i * j tl j 4j!jjJ! ^jlr L^jL^jLj Sjj j 1 1 4_jibe_J! j_^!jJl! pJ ^L^ij^! 

4_u_pj p" jjj pj>-^j_a j>j c tj^-a (j-a 4_i5LIj ' ^JJ 3 '**' a £ L»-aL>" {_ya j\ ^-il^-LjsJ! (J^uLnl! 

. I J 'i\~K i ill j^jSs i>j_u^l 4_bjua i_ij_aJLi I < njj 3jJj JL>^jj i^jJI 1 1 njj 
L^j! ^?l i_iL>ij^l l_LjvjJjj^j (JLsc-a 4_^!M_a-C. Sjlajs- (jr^J- 1 ^1 mn i id (jl (j-a p-^.J-11 (jr^J 

.(^)(^«\V - ^AV) \f,7> y „ UL^ a^jjf JI^L ^1 mj 1 ^ 1 cr^ ^^u^l 3>L^ 

4_lL^ ^IjLk^Li 4j^iVl j£i J^jjjj Davor Solter j^Jj^. jj^bj Jim McGrath Jul j^La 

pj (jPil (jjJjj^>> 4 j ' "1 4 Al~^- a 4 ^1 ' A" ^a| J_jr~ 1 11I ^1 (J^jlJI ljufe 4_La_A! Jojuj .^ r0 'jL£ ^j-Lc>" 
qJl£.I 1 11 aj ^jJ ^iji ^ I JljsJI . 3 1 ^jjJI 4^.^jj_La 4_<JaJaJ ^^^3 L^Cjj^j 4-1 J 1 n~>- 4_lL>. 3 1 ^jj (J-S_i I jj3 
j_jAj>o pj iSljjJI 4^.jj_La 4_JaJa_iJLi 1 ^J** ' i_£J-J! ^Ij-II 3^ * ^ ' "I 4-1 J 1 a ->JI 4_lL>JI ^^LiLi 
NllCle- 4j^j^?l ^Ij-Sj! 4_l12IJI p^-ul (J\ [_yi p^-jJ' .^L-a^ J-al£. jf cri>^ C^tJ ^-LaJU^I 

4jL^ ^ Ut^j dUjuj . IjLli 4j^it Lij)j pJ cjI j^Uj j^Jj-^ j! "^1 <ar transplantation 




2006 jJDJiu] -jjgifl 3 5 limll 2 JinJI 



opilogjll jjm ajLgJ i liiiiiiii lll 



Lg-j-i <j" J LjJLI 4_b-Vl (j^> /A * tyic '"■ la^l >■ 4_l12_jJI ojufc (j| Cxj_3- i(4_uljjJI 3-iLU) SljjJI 

.( iT )Sj^l_j 4_c>-l (jja (4_uljj 3.iLa) ( 4j?c^a Jll I ) 

4_i aLj9 La £)j o-p- nj^jjj^Li^ _/>" i .I (Jjj-is <_>£. ^ ^A*\ aLc ( " 1 2 2 >o jJLa liLoLilt 5j^_>JI Lai 

I gjjj « I d i a ^ j.<* i " 1 1 i i ^ J_a-"i i ill ^j- 0 4_tV t Cj I jjs-£> Laj J-^J) ' 11 d J ' (3^- ' 

. ( n )4_ufcljJI (4_uljjJI SjLU) 4jjj}L! Cj^ i ^ Ijcj i "I j 

\i8^)iv9 ...(jj^ c«aa> o\ xs) 

4_i_i-i_-3 (Jj-^"- (Jj-^-^ -Lcl uaj L$3j-a (_ u i n" jJLfl ^1 i u-u i uVI (J_^>- (JJljsJI l_4>J_!j_a jliil Lo_i 

VI 

.(^jaijUi)^mvi 

*\ j_ «_C OjL£ il^l J-i-JjJ 6 »1 i ii a (j^a 4 i ii aL_>JI OjJj <_t-^' (jr^J- 5 ^— ?" * 'H 

r 1 j l^> 'l~^ ' "I (jr^ 1 1 nJJ 1 j » a frLaJLc LoJLt£. La JJ j_i!u_C ' >■ I J J j La I 4 * i < nj Cjlj) ( < n 

4— re-t-Lll Cj 2 fl ' JL9j . -lL»- ' >Lj-lJLj 1 _"nl i^»l d j ititl ^-^.j -»- Atl CjJI_>! ^jl JLjlj 1 j"l J >. 

_ T JlLjJI I J il'i^v i ill i iiseli-a ^1 1 A*' (jj-i^LJI JJ-3J i4_ul_3 S^La.) LjjL2-a» JUu (jyUj-S 4-*- i a i" mil 
(J-Ljy-tTiJI 1 j "jl ^Ir (J»-fl> ut U »1 jU^I Jj-^ 4_o^>-jJI (_il_i (j-aj .LilLuii (j^J oj— uj| 

LiLIj ^1 JL^J 1 1 j" '1 |^>I (_t1JI (_palj_aVI Cxj^>-1 ts> SjUJ uJI aWI ( j- a W^ljV 1 j lj| j Ll 

tjM-a-^- 4jMii C^L^of ^LtJI 1 <jl o ->> • \ (Jj>jf Liiljj 'Lr^Jr 1 1 <j jlf (j^ 3 ^ <_y^^ 

(^jj 4^c_»iJI ojL^ Y * * Y j j q i ujj ^p^j . ) 'N'N'N ^jLa Yi ^ LiLIij '<jr^U oi^- 1 i -^-= x -^ 

. j" .'i.l (jt jJI Ci i ut I LjjI 1 1 ii ^j^Lajs- 4" i ii Cj-usoI 

(j n^v 1 1 JL9 IjLA ^j^? i4^e_*_LU ^ ^ uaJI 4JL>JI jjjl 211 (j- 0 tl>^- ' ^° fr 1 ^ D' O^*- 1 p j ^ 

(jt j^JLuJj jL^JL-a ^ <;Lai»JI Jl^I Jl2j .(^jJljlJI ^L.aZL-uVI ^ 4 J'n'ill OJl^J 4_L^jL>JI jLVI 

a 1 ^ " a ^jj (.ill ii" LuiJj_j^ C)\-£ LgilLaj (J-LJe-t-iJI (. i i i n" ^jJlj 4jjJI i—lLi^l (^JlII (_psj.ll 

1^* o>4 »La-MI jl— . . Sheep Pulmonary Adenomatosis <(SPA) i_a 4jjJI ^ 

!j\ j^j>- (J^L>- jj-a ^ i ii i~ i n a ( __ T J Ji!i jjl (Jj^ (jA'j- 1 ^— ^ij-^ 1 ^-^^1— C 4J (_p3jJll I juk ^jl 
i_ 1 1 i ii" iO^jJI (_)iajLjJ ^Ltlll l__aL_> tjj^l (_$jJlj '4jjJI »_jL_i-_>I (_$jJI "JJ J 2JI Ijufc ^jlj . jJLl 

(JjJL_*_lII 7>jL__i cjJlSiI jl^j . 1 gjj (j^s (j^LIjj (3^lj-^ ojLfi ^Ltll diL^aj cjjJljw 

j " tl jj_a ^LtJ OjL_» 4^5c_»_Lll ^j! (j-a 4-fljl i a II jjjl 2uJI i3l_3jJ! J^JLJ Li 4_ljvjJjjL_lII 4_lIjV| 
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(JT iI J.S j o e (j-a ^Lstj Lr^ (J^^Lill *— iL^-ji! (jl j Jjl fl-j II O^Li^l j . 4_loJL>JI L^Lvjl (JjUoI all 
1 j 1 4-JL>JI oJuk (Jjb ^jj-Sj-su ^? p j 'I ^1 Ijjl Mil I 1 njj J j » ^ cl <i lr ' I J 1 111 ' ^1 l~" J J C 

Ij-^sJLc jJa p j j I J ii_dJj ^If 4J (3^-*-2 (jr^ O^-a-Lj ^>-*-^ 1 o*sj • ^1 i ii u i n^L 4_^^l_c 
(Jjb 4_3j_*_l (3i>^ ^-^J^ ^ tdiLI j "^N i Sjl ua-ia 4jjjLi 4_st-)LLa-i (j^Uj-i <jr-3 J uol fli I 

.("fcLuiS^VL 4S}U 4j J^LUI vUUb 2bL^VI 
toOU&alA cA9<afc>AA f : Jl) <p XX) \» 

i4_l j»L9 (^ya £-a ^ <i I « II CjJU>JI l_La c^geHll ) (Jl (J-a->-l La 

J— ^tJ ^ 1 ^ J "' ' " a ^ J a 1 C 4_i!u_3 l_La j 4_*_^a til) > se " Ij 

* 2 '& J . jLjSO^I ljufc ^1 (_U-3JJ (_^jlJI j«_JL*_JI jlj-C-l (J^J-i-JJ lljL3- 4_2_l£jJI l"<\< j A~tl 

(_r^ vW^J^I Lp*jJj_i£i (j-JjLsol jjsj i(j-Gj^a 4_i^>j_aJI i>j_4 ^LTj (1)1 (J^-J j-C (j^I^Jll 

La_a iCjj_a-Lj oVjl f«JL«JI '(jr'-'j- 5 3-Tsrlll <_jjvLu3 £-a JjVt t-fliS^lt .CjLuJijJI 

4 a <<-> UJI 

j-a (^LU tjlia j^jLUI iJiijII Laf . ) ^^A ^Ui 4_^j_i>aVl Sju^jII iIjLj^jJL) t^jLM j 
oj^Jjj (j! tuLul ^ (-.j.ntl j Ryuzo Yanagimachi 

^j^. i-iLIi jOJj ^l_!t_Lll ^1 i ii i" i ill JL_*J njlj-l^JI ^jr-Aj CjLujCiJ! (j-a 1 'Lcj_a_3c_a ^1 i u i~ i »l 

i nj< .^isLj o'^rp" u-^i Completely differentiated jjLaJiJ I 4iaL? bM-i^ ^Ijiit^J 
(^jLujJI j^wJJll oLxILta (j^^ LaJa-Lfl . oj_»J 43 j I taJLI S«.L2iII I j^sti cjj^>. 

(j^. Cl I ll ^-l (jU ' MlljJI lj-^>- ^Ij-^ ^A ^^JJ YV C I J I lit I (jy^J "J^" 1 

Cj^c—lII Jj ual flj 4_l3 ^ mi j I j_ujj (J-lIjVI La * I j 4_*-aL>* ^£ \ j air gLSJ 1 » j i 

ojL£j . JLj-^f AiiMii Jlaj mouse IjLa o * ^-1 ,,,r< ,„l 4Jj!t_Lii 4j>Laj ^a oj-^jf ^jJI 
3j_U 1 j i| :(JLa i3j_ii>L>J,! 5 il j i i>jL>tjl j«j La '-^ ^"^ * L^_t^ i~i 4_»JL(v>s 3j_«i>Lx_a 

JlHajj (Jj i^-^L jjlj—LjsJ Sj_jLa_!La Lj}L>- <j-a (j^JJ^ u'JtH* - ^ 1 " '"' ' I <3 J (jr^l Mj-!j^l 
«L>ij| ^Jj (jIojjlII 4 miLoi ^La_i ( JT l!j.S 4_xjlI1I 4_^jj_ilu (_p3j_jLJ ^al^ pj .(JLp^l 4j^L!lI ^1 i h i~ i ii^I 
(J^l ^jl ^tlaj i u I tjVI : ^LjIS 4^cjlIJI j-a CjJLjso 4^.jL 4_L-aljJ 4^jjJ^jj S j j i^aJ I 4_jj>-L 4^ulj_i 

.lIIJl^j Cunt tiLI 

i"i i a ^jLLi ^If Ijl i-» ^ p -j >| iO^jJI LiUj Mil a j ->>LLl OjS]^ La <j-aj 

^■1 mi r< m l ^1 Teru Wakayama LaLL^I j jj-u 4JL-aj ^_a J^^j ti^-v ^' ^ uulm l JL=t>s 
t_jjbcill tjl c^p-) Ij^i IjLa jl^j .( i0 )^JL«JI ^ i ,i a j^j 4 mm-v jJL ^jii olfcp- Jj^ 



J10 



I 



2*006 lijJ^i 5 5 ihnJI 2 null DWlibgjII JOE Oilgj jlllliWilll 

<\<\<\ ^ jyj^ j ~, , „ ^jliU! jfj laboratory mouse J^jJII jLa ^-1 , 1 

C^e_iJ! J-^-lJ i4_i^_La^?l SJl^HI! CjLi^jJL) i jjjjjjjjfe — ^IjLfc 4_*-aL». (J-«-*JI jL><-lJ (<U 

^ jjUlJ! 4lal£ Lj}U* j>a iaLajf ^Ijlitl^l ^ JL9j .( iV )() *\^A ^jJjj) Nature j-^i-a 

Lj>L^j -(3 j ,^ -^tl ^ 4jjii! cjLt_i_i_uV! ^ Sertoli cells ^jj^. Lj}L>. 

UMJ-JI ojub .((jiajjJLl ^ ^ SJLap* ^ j^jjj) Cumulus cells SuiajJ I ^t£j Lj}U*j 3_lu^ic 

Lfcjjla i_lLl/ (_7-i.il (jj-i 1 gale i_3jjljJI (J^j i ntl f^ya (Jjljso 3j_La_« 4_p*_jJj-3jj-a dtl * L^J 4jJ i »-»JI 

Jlo) oj-U bj^J 3j_»iuLLa l^a! jieiLijj! j<u L0L>JI .phenotype igj^ktl (L^La-oj) 

^l^j Lj^L>* ^IjUa-'n nL) i_ljL?elJI Cjjxjso Skj .((^yUjJ £^1 <_y^ '"'J->ll3 Lg-a Jiir" < nl (^^Jl c^j .Ml L^L>" 
^L^JI 4_lL». Sljjj L$-La (J^ SljjJI 4\cjj-La (4_uia_u Li^L>-) CjLiaj_jj ^Ir (Jj c^>Jl j<u . 4_jia-uJI 

3jl_a (<^j ^l oj^^l t>-^-" J-^j (Hj imicroinjection ^j^^SL-dl (j^-^JI l 4_ ! _L2Ji]| <sj_A <_aj_suj 

j-ijj^I V Lfc^jjl SjVj CiAJ Jl9j iSjUj>- <LscuaJ Ci Mile CjLjI (jlju^ j ui C i_dJj ^J-iJ d i 1 ' " a 

3 c^H) SjLii^ 5itl^a ^UtU! 4 i , „ \ ojl^j .Cumulina UJ^uu^ ^1 \^Ac JlMj ^ 

ij 1 ^ ^1 i ii i"i i ill j<uj i^jlj (J-ljv ^J-iJ (Jj^' (JT!-? , -" (l^- 0 oLh^ ^ i ii m i ill j<u jL9j . (ti/ 1 ^" A * * ( 2>-° oLh-^ 
j_uij CjJi^j ^? ^j! i nill {_ya 4_JlHlll (JLo-^?l ^jl 4j^5cJlJI tfjufe CjJi^I Jl3j .^liJI (J^-!l <j-a CjJIj 

^^^iJI 4_lLSjJIj ^-^i (jr^ C^a Jlir" i nl ^j^JI 4_lL2jJI ^j-Li (3>^ ' " '"" "^1 d J^** (jr^ -^H^ 

( r )electrofusion t^^il ^ajJI ^jVl >I>I>j>4 o'j^ 

.(^microinjection ^j>5LJ.I o^>JLi ojl^ 4_iiliJI j 

^Q9x)\ dax)\)^WijJiiV\ ujjsjo 03V)) V&xl^ xiojjd ^\ do\ ^\ 

^ 4_;JL»JI (JAiJI t-cj^oj ^ t.jj-L.oJI La i(jjkjJI ^1 J^LlIj VIJ_^ LlILLk (jf ^ dLi ^? 

7<_ 1 1 ii ill tfjufc i_3M^>"^l <- i J "' La (<U ^Cj^aJ (jPJI ^1 i iimi ii^? I t_ijL^>j (J^ 

:4_lIIjJI 3j_aAJI f^Si dllj j j i aj (2>^a-i 

LaJuLcj .SljjJI 4_Cjj_La d ua ' y>j^Li j) " J iii ^1 4_lL>- Slj_i (_Lij j<uj ^jj-LII (_UalII 4jI Sj 

jjj Ji_ »_j ^1 t_4j5E-j n_5jjjJI JillLi ^jLlII ^L^JI ■ a uajJ (clone) i n '< 3 <iK aj ^ ~. 

jj-t^a-a ^jl ^j-a ^ijJI ^If mJj^>.| ^Jl <J uaJj ' (2)-* ' flili-sej (_^jJlj d I ■ , „ 1 1 <J i >« j 1 1 ^aj^Li j ~ j , „ 

^iii i (jj_jSjLi »_i ^jjjJI (J^jJLi 4 « al ' '"'I 'lj j 3>j 4_L>- 1 jjjj^j . Ij_j>"Ij oj^- 1 ' ^ ^-ii -1 ^' 

4_jJl ^Lsoj 4_jJaj_j_iJI Of I fl^ I j ' (j-a (_Lalj_»JI ^j- 0 Jd JutJI ^ Ir ^ j * 2 " 1 1 ^L>o JLoJLjljj . 4^^^^^ 

4 uajj j 11 j 4_j_ibljJI 4 jJL>JI (j-a (JSU 4 jl -%JI (J^'j «J i^^ '^ *JI Cj_i_UI g_ajJI 

t_^j3j 3 1 _a_Ll I j Ju-i2_a (J a mi" C-t-re-J I Jl-i5 (_La I J-»J I ^ jjj jjl^. ^1 4_aL^>^?Li I jub iSJL.alj^aXI 
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.gene imprinting ( j r j-ju>^\ j-^jJIj DNA methylation LjjJI 4JL_l^a UaUjfj " ■ ■■ 3" 

(j-LL>J! ^Jj-ijl p " j ' " l£ j-!l j«j>.jJI 4_LJ>-Lt^> ^\ ^\ 4_9_^>s (_£j^>.| (J_>slj_c (j£. N ua-£ 

Jl^j .(J^jsJ! ^LlILij j«j>>jJ! ( jr b (jjjljjb^?! J ; JlaA . 4_uIjJLJIj 4_uj-aj_gJI L^jJL^j ^^/l J o mjj 
cjLbj in "t I ^1 4_al_j^>^Li Ijub - ^ ""1 j 1 1 (J n >JI j a j i ii t V (J < I j (j-u !j— ! ^_3c_u 

, C J Lta-ula _j-«-u (jyjJ I 4_L». ^? Li 4jj LiLa 4_L>*^I 

^j^/I 4JL>.j_l! CjIjij .CjLujLiiJ! ^Js ^1 i ii i" i n^U (Jjw!j_a Sj^c i & (jl ^I J)j m L«_« .jyslVi 
Embryo splitting (Blastomere j£LJI (jy^JI L^Mi- (J 1 ^* ) j U , ~„ 4^1^ cjLujG ^L^n^b 
C.5 Ao (monozygotic twins) tijj^jjJI 3ju^-j 3 Sj I U-,t l jjjLu^, separation) 
;,L^I 

j<U mP-^ I'LulAJ! 4L».j_U Cj-)L£ j<u i^Cmu nj)**i i n^LiJI J^jia (Jj^) lj-J>* Sj^L) 4-U-ll». 4L>.j_a (jr^*" (j^J 
4_jj.iL>. Li^L>> <Lj_jj^I jj ua-/Q (j^Uj i(_£jjjJI (JaxJI 4_u_2j ^1 Jlir "i i uL) CliLujCi ^1 i n i" i nl 1 j j ■A 

(jc (j^Lc.^?! ^ . ) W\ j \ *\A"\ (^Lc. Cf^ tjLlLs-ji,! (jl_jl_& cjj q" < .<! jl^j .(4_L>*I ^1 i ni" , nl) 

ij^Li (jl_j-p*. 1 /Vj ii/>n 4-iJ i n->», Li^L>J ^jjjJI (JaxJI 4 J * Sj ^1 Jiir"! nLi j^JlS ^jl^jjj^- ^1 i q i" i ill ^Ls^ 

^^jILs^j .j mi ill ^1 niai ill ^jlSLal j<JL»JI «.L^tj| l _ j ss «j .-^1 i^«tl tuLiii^LllI 3j!j_ilu c^SHqjI 

j<u£.J ^Jijl_L>. S Jl£. CjI (j^- 4_UjLiiJI CllLjlj_J_>JI £yi ^Ij-ll 3j_C ^1 i n i~ i nl j«J (Y * * *\ j_il_u) 

tLtXJS^ (2)-a LaL^J 4-ajUaj9 La-jlj tr ■ i a J I A-ir him ihU dlLi! j_J_>JI (j| d Us^\l 1 1 i jjJL^sJI ^j-OJ 
4Jr i n M i n a 2 Wo, ^ f Y * * ) ^1_C ^ 4j^Lc 3_JjJLo 3IaS ^1 mi" ml j| i J^>>U j jt^t I 

jj^^ej i UU^tl ^3 (x) i nj^ajj^LII (j| Lilli .3lj_Lll jJuua ^ S^flJI *lj-3 (j£. L^jIj_£ (jjJ i a b seJ 
( jr 3 d j Slj ui£ Sjnj i ^ ' ^ 1 j » a^a (J La » " ' »J1i1_Ll>iJI i>JUb (_paAJj i«.I^All (j^jJ (j£. 4J_jJ_luj9 Cj1_Ljj>. 3jL£. 
OjI^ I jl (jyis^ ( Li^L>iJI (jL^ j<u <j-°J • (x)(j-^jj-uj^aj)^ (J^J>o (jPJI CjLj^/l JaJa^JI 4Jl>- I j^sj «.1_3| 
»lo I j| i nl *l^>— 5 I j Ljt i n i" i n a Ljl j-£^>- I J * ' ^"-> >— 3 j i a < Jl3»I_j j ' a (j-o 3jjj>"La 
( jr 3 ^jj^ LaJut£. (jjUl ^ II 1 ^ La- i n i" i n a Lil^jjs* I j ua » ' ^J-yj imJj->-VI tjjJJI Li-LJ*. 

. ( iA )5j_uLt^> (j_j£jll ( Jr -al_uj SljjJI «Lc_jj_Lo 

(jlj^j_J^a ^/ 1 (j^jj>- 1_J I (j^a (j^Jj_3 4_1 (J j_Lj>J I (j nj t. (j>a (j I j-J±>- ^1 nii'i n I (j^B ^LjsO (Jj fj 

. Y* *T jjU (j>a j^ljJI (_^a liilij (Idaho Gem) >a!jjJ Bj.*^ ^_^l 4 Ac (jiLf JJu ^1 mi"mL 
(JJLlII jJjj jl i(jocjk (jl j-;pJ ^1 1 ni" i ill 3-J (Jjl L^jV (_^3L>. |»L«JLii>L) jL^o^l I jub ^_yla^» j^j 




2*006 lijJ^i 5 5 ihnJI 2 null DWlibgjII JOE Oilgj jlllliWilll 

j uuj Gurdon Woods J-ijj ojAjj^- J-*-*-" <3i>^ -sL^j 'j^*-*"J o^j-^ o- 0 
Sj^il tjlSLa ^ , i, ~ , u a ^1 i^i-s. Jjf Lof . Y * * V ^L^. Nature >Aj-u 4jjjj u »U i » r I .sj^. ^ 
,(^)y« «T jjU YA ^ L^LmTnJ ^ tj^Uajj-J! *UkJ! j^>j jiiij iPrometea L;1«j>j 

(Wilmut et al.) Dolly ^ o^VI : > 

( iV )(Wakayama et al.) cumulina LlJo-l*-£ SjLiJI : ) ^A 
( 0Y )(Kato et al.) Charlie ^jLij George ^ J3 ^ o^^ 1 - 

5-se ' ua_a nl VI 4_iJLi Li>L>. 

.^1 .mm.iiVI j_Li. cxlac .Lewinsky (J> < . n m^J 
( 0T )(Baguizi et al.) >U - : )\\\ 
(«X")(Wells et al.) ,( ol )(Vignon et al.) - 
( i0 )(Wakayama & Yanagimachi) jl - 
JjjLS Alexis 0 i Mn <j t f xhrista I ~ . t Millie ^iL a :jjjL^ 3 , „ * ^) ^jLii. : Y ♦ ♦ ♦ 

( 0V )(Onishi et al) (Dot com ^ cijj .Carrel 
( 0A )(Tamashiro et al.) otps - 
OU(Kubota et al.) P'Xk&to et al.) t ^)(Hill et al.) jlit - 

( nY )(Lanza et al.) 

(")(CC) ^ ^u, akui - 

Prometea Liiaj^ <u,,fl ^iZu^a (Jlu^ Jjf - :Y* *X 
Ralph <_kJlj <u_<J ^ . H n . „ a (rat) i>>- Jjl - 

J'-»j (^iJI Nicky I ^-1 , „ ~ . uV jVjj 0 * £^jG ^1 1 »<" ^ 4_£j^af 3j_u-u : Y • • i 

. 4_l>*L<^ i JLlaj i ii m i ill i_ kjJl jjl 3 T p* Jj I 4 to -^1 o Juk CjjjI1£.Ij . ^L^. W I »a e 

.Pieraz Cryozootech CrJ <u^j 31 , m tl ^ Luul^ l - : Y* ♦ 0 
. L^a^>J iijajjjLtZ (j^a (Potira Ij^P^j - Pora Ij^j) Jjjlj^II ^ jL^jf ^1 uuiml - 
. Y * * 0 (jnUi.if ? ^ Snuppy ^jl^ <U-ml j t_xK Jjf ^L.olL^I - 

^1 (jr^-^J DNA Ljj ^1 r (Jj ua >JI 4jjl_j»^a ij-S-C 3j_C j_Laj «.l oi»JI J («l2>- 

Michael tjjiAj^ JjuL^lo 5 ^ Lcaljj 
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juY'" fj&j Jurrasic Park 4_uJj^»J! 42jju»J! jj^Jja L£t>>- Chrichton 

^IjLa-li ill (j-La^jj t^jL 0 -ijJjJli <j^t_J 'ij'^L? * '-^ ^ ^juojjiII 4jj ji nVI jj) a ( 1 1 Ju>-l ^1 1 u i~u u| 
oJjL>*j .(jjM-oJttl Jl Q^JJ^ ^ ' " '"' ' frLaJLtll JalaieJ jLa uaXI I JUt> (jy^J • ((j~> '(-r\\ (j-ualje^ 3j-2-> 

jA^I (jyibj l"j Mitl j<ujjLi 4_3j^_m Sj^LlJ! >j j all dlj 4 ^1 1 11 ~ 1 .J (Y * * * ) <j 1 aj ^L*JI ^^ss 

3 i^.~ -^.t I jLjI jJl_jj>- (_LaL*_a ^yfl »1 a Utl jLl£ 1 flSLc <^ J tH > " '(jM-loVI ^yic 4_cj_i-u 5jj_J! CjUI _o_^>>-!I 

ij^flll (j-a Sj^UJ! j_LJI <> jub ^1 1 11 i~u ill J j 1 11 ojxj (jy ic ( _p3lj^j^?Li Sjjl^J,! 0L1I ^;pJ! JiLa>JL) 

j»Lc .4j^jseli]l <jL*-i 'W^L^jlj 1 3**^ '^*JJ.' pi ' ■*-" ■ ij g-dll CjLjLi 4j1 «~i 1 11VL1 4j_j_u-uV| 

j-a-iJI Ljj (j^a ^ ^!-a^ I** l)j ua^JI p j >■! »o ^Ij" 1 nVI 1 aj&lll CjLuIjjJI »1 air (jig. I Y * * Y 
SjiC Juu ^-j^ Mill Ij fl£jl p j 'I 1 ^1 -»- "1 1 1 jlf I Cil j) ( ( n oMib Lkjuuj ((Tasmanian tiger) m llll 
(j-a »1 oUtl jpa >< ' jlSJj . «L>JL-i5 j j r I gale (Jjj^s_>JI <jr^ ^FLSJ^ 2jLU (jl Lajuu (jt-o CjIjLiIoJ 
DNA 

<=t *j c ^1 1 11 ~ 1 ill (jl .(J <a ->JI (Jl -t 1 j -t ^JL^jj ^-ijii ^jl^_ij>" (jP-il (j^- C-Lje-iJI N i4 o jl 1 a 
^1 1 11 i"n 11I pj jj .(^yji-iala j3lSi CjJU»j (jP^s- L^L^a ^1 ^llL^j ((_yJ.il jl Ij^i ^) 2ju>-Ij 

< ll_Lg d J * J Jo 3jjJ ' ^> ' dlLjl_J_LJ»iJI i>JUb J) 0 i"l 1 11 (Jjk ^(Jlj 1 nil (jAIJ HI ^jjJI (2>-° (JJ^'j -J^"^ 

(jl . «J all! ^| ^j^/| ^1 1 ni"i 1 n^?l (jr^J ■ ^ « j .titl Ll!f)l 1 utl I g-»i«J (j^JI I 1 " 

.Clilji ujSjJI 4_t^>L>-j 4_uj^>o 4_uii3 (Jlj La ^1 1 umi hVI ^jl jLpcVI JL>-G 

Therapeutic cloning 

(_£^j_LJ! (J^-lII 4_lL2j ^1 J -a-" 1 11L1 ^1 1 11 i"i 1 11^? I t£jb Lla»^ <~i (jl (jj 1 11 
(jl^jj^ (j^a 4-1 J 1 ii-s. Li^L>" 4-ij.il jl 4_lLiJc^ Li^Li^ SjjjI ^1 JLa-"i 1 11L1 »lj) mi 

^\ jl^j (^jJI Reproductive Cloning ^jJIj^JI ^L^arL^VLi 3 >j-^^I 3JL>JI c^juj . jJLi 

(jJjjLa C (j-L>*j)jJ (_Lt^ jjs^L^ I JUfe j-jJIajj . SljjJI t_o»-Lj-i5 >j^aJI £-a LxLlj*. j jl Iali a (J-als ^LUjI 
( JT j^^i_»JI ^1 mi" i nVI ' 3J j ' La-u-i • <3£>^ L^'— 1 W- 5 " 3^ 3tH I a J ' ' '*U ' J ^^** *— 'L-sol ^Ir 

LlLl->> 3_liLkLa (Stem cells ^L^Vl Lj>L^) 4_ui Lj}Li* ^Lul ^1 Therapeutic Cloning 

(j-a JUJLjlII ^^LjlI d i/< i/< ^ * a L)^L>- (^1 oJuk (j-ul i n^/l Ll^l_j>. j-lLaJ i-dJj JL*J (j£LaJJ i j a I 

. ^ V ^(j-iaJjJ,l L^la ^LtJ (jPJI 4 j mi^ ("it I ^Palj-a^/l 
J-* <Jj^' ^(.(t-lJjJI i_3Jl^JI (jl i (jj j>-^L»JI ^1 i ii ("i ( nVI (j£. (_^jJI jUtl ^1 in ("k nVI j-JiA-i La p_ikl J 

(jj jv^L»JI ^1 i ii i~i ( dVt (j>a ( a JL^JI La-tjU . 4_La ^ i a i~ ( nl ^jJI 4 , „ A*i Jj_oJI dlLaxo 4J (jL^ Jj^ ^Lxj} 

(JIjjv^/I ^-xo^>" (O-JJ i4_o-^L»Jlj 4-Lbe-iJI (jlslj^.^?! (^ Lg-al Jiir" < u & Ajj ujJ 4_L>- 1 ^llul jjb 

.( u )|^tUo f Vi ^i ujvi 
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^1 i ii ill Cjjw (jPi! i—ijL^tjJ! ■ I j * ijC" 4_i_<Lj£j 4_i£.JLj»iJ! Li^L>J! 4_ui>La j<u 

. ^^^j^^IjlII ^1 i ii i"i i nVI . t-»" \ ^ j" * 'J i"i t 4_o*l 

oWV\ §b>dj ^ <$\ o*W\ : oviWVl oVvsll o»\jfl \ o»x9 

CjJU>o (jPi! Cj^LcLflll! 4 1 1 ill i nj 4_jJajj_iJLi (_£j_m ^jl 3 T p*-!l «.1_2J j-ifc (^J^**-" j^*-*-^' vo 2 1 
- A 2 i u * a 4_u^aj_Aj 4 1 frJUa i> > 2 » a 4*v i ut ^lal ^""j (Ji^ljCj — j^>-V! £-p-> JL>-l_jJI — 4_<Jajj_iJI 

<j| jLjtc^l . 4_aljj jl 4^ilj^ jl ^ Laj ^ njtj .iu jlJj (J^*- I iJla (J^ 

4 « i n" J_*jj ...^j i^j>.jJI 4jLLaJ (jjjIj-iu^La -J^ '^"'t^l (<U ia! mibVLjiti 'I i-^^-VI ^jj si all I 
4_lL^c (J^Lscj li.!^ « i~i" ^jPil 4 1 j-ll Sj-stxil I j )| . ^jyJLJJ j^-Ajj J--*"^ p-ILc (j^II (J 23 * ' J-ji-Ij j j I 
jjj^jj i il i^t-^VI (JL^Jl^l J it q . J^Liil j <-_>! ua -^Vl (j-Li (jj -Li1j»J I (jJj-illl (Jjs-Ij— a J^LiiJI 
(jr JLil>iJI (jJjSJlII I J_u t(J^ in i tl (jjlSUI Qj)^" i ii ^jPil 4_lL>JI ^j^J i^CjjjseJijJI ^ d ■ i^t-Lt I 4-jJaj^jJ! 
iLsujI I ■> ' '^"1 La-g-La (J^ p ■ 2 *"' '((1^ " t!^) (]/0_lLlL>- (]/\ILlL>. ^1 Cj j_3ejj_t I (gj al i 2 'I ' 
4_lL». ) *\ ^Llj^? (_£_aJ->JI a I utAl^U 4_JLjJ! 4J_a_>JI J-aj • Li^Ls- ^^j-iLcj gc. i i a ~ I 4_uIj 3j_o p i 2 *"' 
ii_ijJl_3 (Ji-lj 4jl>"j ^j-Lc>JI ^ o "i i njj 4_u^lILi 4j_jli^ 4 I j£ J^v i~i (j-Lc>JI jJLjj 

jl 4_uwj^l 4 i (i tl :jj^-i->>-!l ^4 i H I cLi-ljv -i il -^Vl (j^i^aLiiJI ^j-jil ^1\^>- pj>>jJI (Ji^JUj 

Ajjii. 4 7i;U t^JI oLj>L^ p taj ~ 4_3jj^ ij£ jjt, c . i .. . hjJL-uM-lIIj Blastocyst 
u- 0 oj^-" <jr^' (trophoblast c^Mj^sj^) 4jjaill a SjUti m" pjU^ ^ 4_jj^jL>. 
(Inner Cell Mass) 4_iliJjdl LMiJI 4-h<Li <_3 4j)^jil L>UJI ^ 4^j^t^j 4<i jm iU 

. > mi i tl ^ISLtl r I uac fj 4-a- 1 n <l I j I a ' " 

b^iw ami> b^br \j^> cwsfi (WJ cip9ax^b>«)\\jWaxi8\» 

( JlsJj Cj^J <_y^) 2JI ^Ir L^jjJl^j j^LaJ '(_>^L>" ^^-^ (jr* Lj^L>JI 

l_j^L>> ^Llj^ j_il_«JlJI u \c j tjl^ o " i nLi I j ' a ' JljJljso ^ lr 3j^L^ 3 j i uLi-ul df*"' ^ J^J.' 
SjJU^a Lj^L>- ^1 (Jj^eJiJI (_jJ-C SjJl^JI j pjl jJI j3L£jl!! ^If i>j ) 2 tl a j-ifej . i ajLto^JI 4-i^jua-SeJLa 
.(^yjsJI j^jISUI p i n-w I JlJj^B Ij uaJLg j I IjjLj 1 ulaja — 4 i n~tl C1jjL>- jjl — L^La ^j^L*^ 3 AjUtjtl 
j_^Li (j^-^*- <l> J -5^ I J j ^ pj-i (jP-tl IVF p i n_>J I ^jL>> i il i^>-^VI 3 j ' "i ( y Ji 7, \\ A" , „V I pj 

*" ^ 3 1 " ^ ' ^1 jiajJI joHj CltJ^. i(lLLI j (J-J-^ J I I J I ) i.'i i n i n j) ~ i n^l lII J^la (jt-'— 

^ . ir i i n i ii i ( ii 

3 jIjl£.L L^rL-La-Lit tissue culture ^loc. ^ Lfic Ijjj ^^.^^i^MjJI 4l>.j„a 

JUu LjMJkJI i>j_ik .4j>>L>JI olj ^jLir'iin" L^la (cell lines) 4.j_4li^ di^^L^i 

(HESC) Human Embryonic stem cells 4j > AjJI 4_j.l1>JI 4^cju>JI LM^JLi l^lc I j j 
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^Jl j (_L>*I-S (jr^ 4-^1 ljs-^/I CjI mil i_3j_C jJaj 

JSL^ (_;,!]! L}L>JI ^1 jj] ^ylajLl! Jj^e-Ii 4o*L>JI tjlj a" mL LjjLo* JiaL>o 

lil 4jjJL>JI Lj}LiJI ( jJtuZ q\ ^tlaj jlL>JI ^ t muU LM_Jt-3 ^ j , „ ;t l LilJj 

^IjjI ^j_«j>> ^tt«~ ^ji i uj j_iSU! «L^cjL>JI l_i^L>J!j iJjjj-jsJI j! ^jjjcJLI jlL>J! (_p3j_*3 
p i n -v ^ j»jJI Lj^L>- <J£ jJjj * j ^lia-*-!! (jr-^j ^ 4_i£.jL^J! L}L>Jlj L>L>J! 

LMJkJI embryonic Stem cells 4_l1lL>JI 4_L^jL^>JI L}LiJI al \±$ a Ijub c^>o 

4±&j Lj}L>JI 4_cj_«^a .f>in->JI Lj^Ls- ^\ J£ £^1 3jJ_U! LgJ 

Lj^LklLi ^ a < nj La 1 uajf LlILukj .Ci umijj ■ .iMj t_3 jj-stJ.1 J-^LJI t>-^' <jr^ 4_lL>-!jJ! Lj}L>JI 

^ iiy*.^-* ^adult stem cells 4_i]LJI (^L^Vl L>U» - LuuX\ ^-^.l^JI 

(J^"JJ (^,11! Lj^LkJI (j-a ^Ijjl ^L^i (jjJ-C- *J.iL9 Ui^J i n Lg-La OJ-^-^ <jt-^' £ i ii 'H 

- 1 La ^3 ^^^^LjlJ! ^1 i ii i"i i nVI LkjjJ ^>^" 

t 

JL^J . ((^ i ii i" i ii a i"i \ (j\JL>- (Jjl» ^jlj-ljLJj (J-9^l Ll^l_>- i i ii (2)-a ^j^jSLa ^ i u i" i a a 

ACT (J^j^iij (Jose Cibelli) ^1 < j ■ n 4 j i .<^>. j^i^jJ! a j>j 2j (3i>^ J-*-*-!' I 

Jl ^Jx- »J I (<uj Advanced Cell Technology ^^j^ J^, jL^ojL^jf 
. (JS^I ^Ir jljv! j J ^ j * a ^ iS^j iLaLc YYj Yi 1 ^j'j-^ ^^-j-p-* ^j) 1 

jJiV (fibroblasts 3 j a tijLajjf) jlL>J! ^ 4Jj>-»-a 4jj 

^LitlJI ^ i_aJj jf iJj^ik tl *!jJ! Ji<— a 4— c— -^-i-a CiLlj tajual ^j^jl—tj -ilj-sf ^1 4_3l_^^Li 
Cjjuj . ( JJ j>*}l_*-JI ^1 him iii^I f^ya lj i j A " , „ i ^jl j t^" ^ 1 1 ^^^.a ^!j_3^/! (j^a tlaLajl I i^^j—ifoJ! 

Lj^L>J! j-j LL-tTLi 4_ijjcJII! SjL^.! ci-a-TL^ . 4_ijjcJLI! t ~ . 1 iVq j T" 1 j_J jj j j ^ jV! jL>J,l 

CUmulS 3 ,X j J| ^LSj LjMj- ^Ijlir" ml (<u jl>JI LM-i^ ^Jtir" ml j! ^ ^?J_l^ t 4jJ hi ->JI 
Lj^a JLa- "i i ill (jl (jj i uj (i_3ljj>> d I (Ji^lj d ijaJjjJ I ' Ja ijj (_jAjjJ,I (_y3 Jl>-jj (jt^' Cells 

4_«iiJj_jJI 4_Lal_^ 4_lL>J| (jiL>. j<uj . ) ^^A (»Lc- Q^J SaJ I ^1 i ii i" i nl ^IjLb 4_!L_aLv (3£>-^ 
r a i ii ^j-a 4 ' I j J V) ^1 J-ir ~ i nl Jl^J '2j-ll OJ-A 4jjL>J,l 0^tJ>OJ SljjJI «Lcj|j_La 
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jjSi jV jtJLaj (Blastocysts , „ . .i j-T^X-^-H) 4_^jVl iijl mm< II ^ ^d^A 1 stem cells 

£yt il <-•» « ^^LjlI J o «"i i ii" 4JjJLi |_£j^>*l 4-a- mJl j! d ua C jl ^ j i Li^L>- «.L$J^ ^j^?! ^jjj^iJ,! 

gc. ■ i -•»**' 1 4j>*jj jj] t^^*- 1 4-ir i ii m i ii U 4_o*^M ^ya 4_icJij»J! Li^L>J! t^ljji n (JjJjjj .4^.j-lLo (Jl*-i 

^ 4-i]lit_« ^Ijjf 4j > AjJI 4_uji^J! 4_i^.j^>J! L}Lk!l Jj>>j <_j-!l *U1«J! J^>>i J-SJ 

4_l$j Mill (J1_lj>.^?! S!j!j_aj j^jS i La 2 3 (j u-J (_LaLj Lu! : ^ 1 j j iii i a j i ^>jj . j<i i ii ->JI 4_a- i uJ Ij 

^LajJ! Lj}L>. Cj^j) i^JjJ 4_i3j i a ^jLi JiLo) ^LajJI diLlj Lajual ^M-C 1 uajf (^^J i4_iJllJ! 
Ljajl JLLflJ Jl9 <LluJu g j * t , I j (1 ^ jj* j«£l^eIiJ! jjlilu (J 1 i"ij (_jjjL£.j ^1 ^j-LaLijjJ! 3^La »J uaj (j^jJI 

.("^4_ii~LajJI 4"i<mtlj >*j!jJf <_P=>« ^ 

(Jj^jjjJ! j-A 4j^ i~i \ 4_c>*l ^1 i ii i"i i nl Cj^?jL^t-a 4_jJI Ci « i ii (_£J-!I i 2 Jl^J I jjl (j j ' " ~ i hu Ij 

^^jJj-ia LilJjij h_i_jjJlJI j uaJtJI j! 4_lJjJLI! 4_a- i u t^L! in itl ^ i u ~>JI ^j^^J 4 1 i~il (_^>- 
j_LaL>J,lj (jl miU j^J-i Ld-« i4_uj-<L) 0^sk uil\ Li^Li" (j-a 4^>-LljLi ijJjJljJ! j ■>»« tl j| i n itl 

,( v )4-jr i n taJ ^j^s- (JjJLlI! j uaJtJJ p i n->JI ^j-^^j (_p3!j^.Li 4_lL«jlI! ^^ >1 - 1 

^ya 4j J i n 4_lL>- JU>.| j.* j<mj (^jJ! .4 <i i ii ->■■ 1 j ua ^? (2 il uaJLl ^ S La * 1 , 1 j<m_ojJLI) 4 j j 

Jljlj) 4_ILj>.jj ^ i ta l j J j_a 4_j_L>J! i>JUb ^-aJl3 j<u i J_L>J! (^)-a ijj^i L_a SjLcj ' >J ^ ^ ' 

4_l^3 (<Cu LiUi juuj .(nuclear transplantation) ^jj-U! ^j-ij^l <-^U-*j (L-*^ 5 '^j j 

J (4_laJJ^?! 4 i nj^v tl ) Ci i ii i ii i h^LlII J_jia ^j^S" ^^Ijl^. O-i-La ^jjSjLl! ^j-LL>J! 

- ^ j e j Lj^I_j>w (jr ic Jij ua ■»-lt I j " j ^ "j (j^c-ljj 1 La ■ L^Lajj 4_j_L>-!jlI! Lbl_j^l_j>- 

j-L^lLI 4_L£.j^>J! LjMJkJ! 4_lj^jj L_LU_»_a (j^AJ J>alj_C ^1 jj r "i < n L)J 

jjj j-JaJLij t_._LU! ^ 4-)l <^>LI 3 SlaJUl ^ LjM_>J! ojuk (j^v |<uj LiUj Jljli .4_j_J1 .>> c 

. d , t p I n-»Jt 1 /V j li/\a p I n^l 1 j ' ' <a &J ' 

i>Juk ^j! . t _ 3 J>"^L»J! ^1 i ii i~ i n^?Li Jlj^Sj LX ^ -t e (jj ilaj jjk La 4-j>-^ i*ii ^1 i aJI jjj! ij i ntlj 
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. 4jj ilu j\ j e £_LaJLt ^* ua ^ 4Jj_L^j jjfc 3l_j_Ltl 4_cj)j_La 4 ijajj i ^ Jr 3 (jjaJjJL I (_)^se ilJI L)^ >■ 

OjUfc a I J Se-ILml (j^>-4-l (<U <j-°J JLjlj (J^ in j«J Li^L>- t « OJ^- 1 l5~^ '**•'' M 4_)ljiJ (j-UjsJLb 
(JL>J! ^Jj-il (3-° £j-> l£ L-i 3^1 ua^a cjj^ D' tlh^*- 1 ^ a 4j^ i"i < 4 -a- qui ^L^jJ Li^l_>iJ! 

<_,-!! 3juj^>J! 4_lLHJ! SJa^uljj <L>oLi]| 4_o*VI Lj}L>. Jjj^j MJ^^' cA-uf jl2J .^y-LpJI 

(^TShLiLlII »1 oUtl ( j- a (3dL>^ ^ ^^A ^Lc- (jr^ '*^L> in jtl 4-ja- i gj zl (j-o I tlilie-d £jj Y* * 

^Lsu {J^S l^ 1 - 1 -^ j 1 a \\ <- i IS LfliS-j- j<u " -JLSJI <J I ua e Lj^L>- ^1 jl_ 3 (j-*-^- Lj^*- ddLS-^*"-* 
^1 4 j r j^>- Lj^L>- (Jjj^>o {^jS »1 olttl ^j- 0 (_9£>^ Ct^'-^' j*^-*^' <_r^J 'L^y'J-"^' <_r^ L)J uaJa 

i4_«_Ja£. CjL>-L>iJ ^jljj^sJIj jUlflJI 4_ujjj»J! 4_tcJL>J! Li^L>J! Jl9j . 4jjj^i£. 4-a- mJl 

CjLjIj_ij»JI i>Jub O-iSLa tjr £'j) Mill (JjjsJ! diLiLi^jl (j-a ^j^jLju OjL^ CjLjI^-jj». LoJLljlS 

. ( v ' \j ^ A 1 1 4^j>J! 3j1 t"n ill (jjj 

jjLfl ^^L»J! LkLj^Li- J-ir " i nl i_3Jl^j 4_cv| ^1 i iii" i ill (j-a 4_t^jJlil SJljLoJI (j-o ^£.j-II (jyic- 
LS*\ L>±5^ ^ •tpj^' >^ iSj-^ <-SMjI 'Lil Cxjp. ^^Lfl-a 

4_j_cji^JI Lj>L>JI cjj^c_J ^ j£1j>J I Jjj_«_iJI j lal jl^j .4_aM3^ 4j^ A jtl 3Llj>JI JlSL<5/f 

4_j_ojb^j i 4ji^ u> j 1 1 4_iJLii^JI 4 j r JLj>JI Lj^L>JI tilij^tj 4^uLU 4j_>L5/jI Jj^J 4_iiLyi 

4jljLjJI 4_ujjL2JI 4 i-a-ltl JLa3 in i tl ^1 i u i" i nl (JK i~il (J^ ( _ r 3 Cjj^c_lII ^If (J-aLcu ^Jaa> 

jLiejl (J^LLi ^ i <a 2j ^IjJSI Sjalual iV^ JLtis Ljjj^> A* 4 j j I r Li Sj^elll jo-a^LI 4_oLjlII 4 j« q-a-lt 

i(Jj jJI (2>-a c j_$_3e_« LilLub ^jl jjb L«_4J • (j^-^L^- 2 J-l jJaj^JI ^jl jlj-^ I 

4-Cj <i ->J, Ij ^ in i tl ^1 i n i" i nl (JiS[ i"i| J-i- 0 (jlf j uaj l£Ljjl ~i i iij^J LSLj^—a I Lfcjj_aj 4_cj_«_3c_a 
^1 « ujJI t_< LLajj ^jJlj j tl ^1 i n Hi lu*$\ jJajeJ ' JUaj L_uLXlj I ujjj 3 1 <v \j ^" 4_iiLAJI 

.( VY X V ')^>UJI^,,, r,„,Vb 

5 .a I q-H i n^M (JL_4_j_>-I (jyic -la _u ((^ji-^l *JI» 4_ftJ^ O_olj a 4_J I jtl 

ij_tisLj»JI O^jJI laVI ^jyJ-C "JJ-- 1 - 1 jJ-u V (JL*IL>.| t^l i ii i~ i ii VI ^^i . ti" 

Jii-a i4jJ>Llj>- 4-k-Xju3 I ui\j 4_xjLjtjVI 4JVjlJI (jj j._i_ijLjJI I J.Jb j-^ljiJ ^^u^tj^ 

.(^^i^JI ^-L^I^VI 




2*006 lijJ^i 5 5 M 2 iicll DWlibgjII JOE Oilgj jlllliWllll 

4_L>.| Lhj J ua_a 4_lL_L>- 4 j r jua- Lj^L>- (j, If (Jj "*"^.' 1 La j"j 1 1 (^^Ls^l (jj'-^ 0-° ^J>^-^ 

(j-a «uc ju>J! Lj^L>J! ^Ir (Jjj-isjsJ! f^Si »1 oUll (_>A*j ^-^j i(j-uj5til ^LlSj LlLi^. j-pjy <5j^Li 

4 (j-o 3jl_a "i i ujJ! (Jj »JI j»J (j-a CjL_j 3jj SLa_)J 

j^-ltj -2^hlL oljLflj^ L^La (j^lVi tl «jj i Im^Uj ,i_flVVl cjLJUj placenta (^^Lkll) 

(jLlojVI ^^Lc 4-al jLir ~ i ul i—SJL^j (Jjj i ntl (Jj^sJ! «.LaJ i La jj 4^j-Ju Jjl L_uU,l dm ml 
4_slLx3 (J-j-3 i nt I (_|j_>J! 3-Sjjl AJtJI i n ^JJJ ■ 4_j i a » " utll i _ys\j^a'^\ JLtia £j_Ll!I Jli£. 

1_£j2Lx-1 i nt I (_|j_>iJI ^jLa i_3jj_»^a j_A l_a£j .<>Jl_^a_>iJ jcILi iSjjJla>s oL?-'- 1 2.}VjJI (JLa-j^lj 
Lj^LsJI ojufc jjl Oj3 JLaJj . ^lk»tl ^Litj J^vjj (jPJI i-dJj 4 j m"i 4 j f jua- Lj^L>" ^Ir 
' il <-^t I mjVl 4j>JLsca 1 j ^jj la ^^^-^-ij l 4ij_jii ^ i i a Ju LaJ-eJltl i_3j)jia sLajLiLa 4jJjLoj 

i4_iJLJI 4_tcjL^JI Lj}L>JI jj-a Ij-^Li o^«jtl Lfcjjlsuj i4JlILlJI 4_t£.ju>JI Lj^Lkllj 4_u_lL»JI 

^ (Sju^II 4£lLaJ.Li Re Neuron ojjj-tH l5j ^j-^ <^ J-*-*^ John Sinden ^jlL^, 
. (vi) ( Genetic Engineering dl^aq.) 4_uljyi ^ju^JI 4jjj^ ^ <U JLi* 

(pJW : (pWl OSAJtt 0J<^3 

* * 

J i r (jr aJj(JI C i -a- j tLi fj* ^ j-$X\ t-il oJI ciLLa-lj ^jl Ljl_^>.| CjJLj^j 

^3 LjLiaJLi 4Ja_ujJ^I lIUj 4_^U- iSj-ibLJI £jLUl] ^IjuLLa 
Cjl_iS^L>.| i ; tl ' ^jLlitl JaLujI Ll! jf\ Mitl olxJb (3-*-*^ L«_4J .4_i£.ju>JI Lj^L>JIj ^1 i u i~ i aVI JlLa 
4 j i ii J^j-tl ^j^jLl*-^' OjL^ 4_Ljii2JI (Jj-Aj 3j_ilu .4jLa^?lj ^ ' I j " a , t S a (jr^J pi « tl 

(j^a 4_ujj^JI LjJJ^ (jr^ ^1 i ii i" i n^? I i_lLLa '.^Lc i ^ , „ d ,^>^ : 4_JLl_stJI O^L>J,l j i flje uaJI j j 
3 uaS oj-ib t ^5[j («J .4_uj1j>JI Ljjj£ ^1 («JLtJI jUiijf t_ijL>j ^L.oIL^^I i^uii '.^LaJI ^1 4_a^JI 
(_£jJL) ^? C.t-U>- l_J*L>- »1 alt* Cilo i"i d u2 3 3j^a_jLa 4jjjJ '"'I 5C_a-ta ^Ir C^fl o»^J d jtjU> 

. 4jO_L>iJl Lp^jJjjSjlll (JL^t-a ^ pi « tl j>i > tl > L^J Njj An 4Jj_l 

^ 4j^_lj»JI Li^jJjJSjiiJ IjLL.-u! J-*-*jj ' ^ 'Nov jjLLj Y*\ jJj ^jJlj Woo-Suk Hwang 
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^j^sc-Ll! (<^>ij 4_La (Jxjv (^jJ! ^j-C.j_U 4_al in ~^L) joJLjlJ! (_£j-tlj d J * LijJ] Jij j < a 4_*_-aL>. 

^1 i ii u i nl ^-llj-A (ji^.1 LaJiic <J U3 flJI CjIJlJ JljSj .^oJLttl ^gj) "i ma ^1 C 4-LC.J --H Ll^LsJI 
(j^. 4_o-^/l o JUb JU>- 1 (j-a 4j^ i"i I 4_u_i_c>. 4-j C j->. l_i^L>> (j-j_j£!j ( Jr 3 4^>-l_>iJj i Ljj_iIiJ L-uij'" V * 

^'Science ^^JbL^ ^ Y* * i ^L«J o^jLa ^ ^ <jr^ j-^i 'i£j>^l J^ill <i£>^ 

L^jIj 4 j a frl Clilj 1 j 'I ' (jj_a£L>J,l ^Ju Sj jl J_*j VI 4 j ol « tl (3L)J^' J.' ^ *JijIj ^JJ- 1 Lt-^J 
^1 i n i" i ii ! ( jr 3 j j ; •»■ ^ g 1 « 1 1 ^a alt ^ . .. A i ^ jJs W^jfc j | ^ya I ^If j . < i^—j-sJ ! (j_a _jlitj 

^1 i n i" i nl ^j^LcJ jl V! iCjIjij « i n~tl j! 4_ujjj>J! Ljjj-^ (jr^ i_dJ Jlj j j" u) I j idiLj! j_lj»JI 

.4jaUtl JaL-ujVI 4 in do jLj! SJuuaJI I jufc (^ (^jvLaXI 4js-L>oj 4j^ uaJ 4_lLlLv Lj}li>- 
(j-a 'CjSjJ! i_lL!j (Jy IL>.J . 4j^ in < 4jJ i n Lj^L>- ^1 i ajU i nl (^ 4_IL>- (Jjl (^y-ifc OjUfc (j^/ 

4j^ i~i < 4-l.C JlJ>- Li^L>- (jj_j£j j! 1 ja Ir 4_lLc Jj A " 1 1 

^ 4 j m m jJI ojjLIaJ! J_*-»JI I 1a Ji=-!j .(jL^ajVI <jr^L>j ^Primates cj! j , nj JI ^-1 ,,"< ,„ \ 

Ji^j . 4 j f JljJI Lj^LsJ! ^1 Jij-~ i nLi (_p3!j^aVl ^^Lc j^Si 4_«^a 3jlaj>- Lkj LlI^. Li i4_lcJL»J! o^l^JL! 

4jvL>j ^j! jjb j i aii Ji^j .«4jaUll jjjvIJ!)) 1 J i nT »1 ale ^If (jlLaJ jjl (j^Lc^l I juk t. i j < n" 
4J^Lu ^jjjS^j i la A 3 4j|j i4\£.j-p_a 3 J j i a ) *\ 4j^ i~i t 4_«Jaj_jj Y 1 Y ^ Jlir" < nl 4_2j^ ^jl 

.4_u.lL>JI 4_uijL^Jl L>UJ! ^ (Single cell line) 2j^Ij 4j^ 
4j^ in jtl 4_ ! 4 : lL>JI 4_lc.IlaJI L}L>J| (>a (cell line) 4JM_^ 3j_<ii_c ^ jl^J ^-LijJ ^ (*^L>j 

a t_g^^ i nt I £m il a (j^a_9 ^^j) Mitl ^Litltl ' flJu p j ' jj f^L&j-o f^ya 4_a- i n i~ i a a 

J£ 43j_jlcI j / VV )Y> * o _^ujj ) V ^ Science ^^1^ ^djj- 1 t^tJI j-^ -^j 'fJ-tl J>Lo-Li 

La_Lu . «J Al" Aj. a jLa-cl t _ ;r ii>jJ^ 4-i J i a Li^L>- 4jj£jlll l_i^L>JI jj uo_a ^j^/ j «" at! I 

nL^ Y**i j»Lc f^jSi 1 jjl^ ~^tl ^-^j (j^tt ^-T!- c ■'- )LJ ^-" Lj^L>JI (j-a SJl t ljvjJI 5J^ mtl 

4_lL>JLi <Za£.j~£} (jpJ! 3j j r ii 1 1 jjfc iljLs^lj 1 i^>^- ,~. 1 j jiA 4_jJaj_j_iJI jjuca^aj 4-iJ i a ->JI 4_lL>JI jJ * 
(j-a 4.1 I i^>L>- L>-^Lc (J ■ A" , „ i j| (jSLaj ^-^Jj a jl (jj-'*- 1 tjUbj . 4_jJaj_j_iJ I j 4-iJ i a ^>JI 

(_y£ 1 j aLiV" . ..I (jSLajj i <J Al" ^ i a^JI «.lj^>-^? ^LiJlj gc. i i a ~ 1 ij_j_ajJlj _j_«_iJI ^Ir 3j^LS Li^L>- 
Lj^Lkll JjjLjstlt (_9£>WI £j A_« i_3Lii^^l I j! *l_al»JI Jl£| La^ ts.Luax.Vl ^jj ol jla r 

.(_jjjLcjJI (Jl Mitlj j^a-lLt>jJlj i n tl (Jlla 4_Laj^a (_palj_a| ^^Lcj 4^r i a l^lj 
"in a (^j!^. <_iK Jjl ^1 i n i~ i nl (^ 4_2jj_3 ^L^j (j^- J-j'j-* (lAc-i Y * * 0 (j ii ]n < a r I Y (j^J 

.( VA \Snuppy) ^^iu, 4_d^ jiLfj (JLlJI 
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i^Lila ^L-J-iJ g»J 4_L>-I ^1 mi" ml (j- 0 <— 3 J— V 4j| <jLcl J->lj-"*> (jl <j-° (*A>^ <_7-^-J 

(_>iajj_U ^}L*J r I fj 4_a- i u <l (jJaSLj ^ J-ir" i uJ 4_lcJL>- l_i^L>- ^If (Jj (_LaL) 4_i£LJj 

J_fl£ LiUj ^ya p^.jj| f^\c — j^^-^Lxil ^1 i ii u i nVLl La J-Aj i( Jr cl_LLI tfjl j >■ (j-a l j-^' A J (jj-i 

(J_^>" I j ' "I j < "_g Ll9}<L>-I Vjl». 4jL^e_ii dijlisi 

L^J Cjj_jjblj 4jJlcI i ii a JU>*I Lbj-jscB 4 j alf ^ se j i a fl (^jjv^LtJI ^1 i u <j < uVI JLjIj a I fljl J-*-) 

Jl o_iL^>fj 4_J.L*JI 4_iq1«JI isLx^j^l 

(jjjjLa (jr 3 4j^ i~i \ 4_L>-I ^1 i ii i" i ill 4 _ r 3 CjLxjI (j_a 0/ '"' 'J 4 'If I (jl (jj "i l—a (_^jJI ^ a j flJI 

^jljjb j-^jl • 2>-a (Jj^j >- iK ^1 i ii i " i nl (j_c Y * * o ..t-. , ,. c | 4j^LcLi i Y * * o j_ujjj i Y * * i 

4JLaL*_aj 4JjjJI (_^sL>> £_ii^a-) £j_ajJ £t_i_t^>lj (jA_L>aj_aJI (JLLaj^l 4jL£La ^1 ^jjLjJI Ijufc (jH^>- 

. 4JjjJI (j nj\_) p j" a 1 2 a (jj-^J I J J Ijlj 1 " a (J^ jja 3j_LaJLa 
4jJlcI i ii a JL>*I 4_Lc I aJj& La (J}L~>. (j-a 4 j al« tl jjljjJI I uaJJ Jjjj"'^ ' ^Ij-* p j"'^ 

Sci- 

(Cell 4JM_^ ^ ^ ^-1 in" ,„ l ^ <t l pJLjtJI 4JL^f La (jfj Y* ♦ o ^ ^Lk^-JI ence 
(j^ 1 « i nl (j^/ -r- ,^»tl 4J (_jjjLiji! V i !"-»- a ^j-^.-*- .~. ^Jl l -j » a j$ ^.ajLLj 4j_aJL>> (Ja i^~>^ Line) 

jjk JLC.I i ii U (jl i-»"tl I Jufc Sjjiai^ (jr^^J • M-J^sl Sjo^j-a (j£S p-I dlV^I mil Ojub 

4_l3 i la flj seJ tj jJI J Jj) J '" (j^ MizMedi (^J_L>aj_ua 0 A,':, - , ,„ a jjJUa Sllll II Roh i>jj Jj| (jj^s 
Jl3 ^jljjk (jl i>J)j (jj^> JlS'Jjj . JJ i 5 ?! III C-cJe-iJI !^Ss ^ i Lib^ ("ill 4j| LaS i4-jr i u-u i all L^L>JL 

4^x1^ OjLa S$ j ni's (_£jJ! Cj^c_lII Lkj^i Jjj (_pJI 4ir i g i" i nil Lj^L>JI pia «J ^jLi 4J i—aj" f I 
( jr flj ^_il _ajb (j5>-Ij • ( Lbj_»IiJ Juu) (j ii mL-u 4jjj^ (j^a 4 jal«ll SJLflXI (. i-a- in ^If (3^lj c£lJ JtJ ^ iCjoijJI 
(J^ t _ ;r aJi-i-i 4_lLlc>" 4j_jJL>* 4J^I < a ) ^ J « flJL ^li-il 4j| Jl^Ij iC^c_JI ^jLlj aJj I 4_jJI <J j 1 1 p -j "tl 

4 jf) 1-^- diV^Li^i (jnn^. 4_ijJ (jlj ' I j -^-l"*iV 4_j-aL>iJI 4_ilajJI 4jjJ (jlj i aJlLse^a q^sk uA L^la 

L^LkJI Jjl^I 4jl_i i>j)j ^j <<-> ( 'j JaU LaL^jl g-il j; i>> 4^s-j)^a ,2j ^ ae a L^iSUj iSj xj>* 4J1_j>> 

(jl (_^j_aSLII (jjj) iil"ill (Jr ajL!ij j^aLj-l JL^I (jl JLsu ^_llj_ik CjJijLLs (jPJI CllLaLiJjVI Cj_*_a^>oj 
^jljjb j^-a (_L«_aJI (ji/- 3 (jr^ (jLl^j i"i a ^jLliLs^Li CjJSj " C I C^>- i4_^3^L>-l CjIjJu I j 'j luJ 4jLxjI 
CjIjjj>-I CjI Jlu ii ^j-a ^jljjb 1 j j\t* (Jj^>- Cil ujj^jJI (j^Li (jlj iiiliL^tj^LI La^LtiaJojj Ll£.j_ij La^iLi 
CjLxjVI 1 j .tic Ojj-j>-I (_yjJI dll uaJj j tl ^lf (Jj ua d aj^laJI aJJbj .4_jJLa jJLi_a (J_iLS_a 

I a J i(_^jLa (JjlJLa (jj^ dlLcj—iILa (j-a 1 j jlf (Jjj^usJI ( _p3Jj At I jjja C^p> t4 jal«ll JL-JLfljJI i_Ji]LieJ 
(jjSLi JL3 4jV i4J^La-a j^lc. 4_2jjJa (JaxJI (j-t£jl uxll (j>a C.cj^_lII CjLLlC. ^If (Jj l^>JI jl 
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apjbgjlljpojl^^liiiiiiiilll ioobmmi-m^i^^ 

(Jaa>s J-a-*JI (3i>^ »1 ctac ] jbs-fj ^ j i »"m 4_^L>- ^ ^y^olo-u jjfcj - Gerald Schatten j3Li 
^ o * • j_*3 ^| j] j i LL-al j£Lj j«J t_ al mi'^VI I j j j 4_«-i>L>iJ! dLajl «U (_p3j_c jl — ^jl jj*> 

£-Sl-iJ i (jr «l»J! i— al ulLSVI I JL^J 3j_u-u ) "\ £j_aJ5E^a j>a 1 j"l '^JJ j ' C^£.j-U 3j ji ii (J£U ( _y£Lj^a| J^J-i 

«.Lcj! jl£ Lbjj>-T jl V! idiLaL^j^?! ciijiiSj .^j-pJ! <U1 . «« jc IS_l<Si i^jJj 4ji_i d ■ ■< *** j£. g-jl j-* 

iCj^e_i]| ^_y3 2 JlC.1 i ii U (_L>-I (2)-° 1 J 1 1 j-*jLii.l j_J-^ >j j * a ' " ' ^ ' .' ^ ^ I ^1 »1 1 11 ill j-a 4_C^a_a^5e-a 
j^ (JLaJLulj «.LLai^l oJUfc j£. LlLc ^jlj-A jjJi£.l JL9j - j j j| 1 a e *^ I il i^>~ e I 4jj_Lj_*j Los 

j.;***- I jL>J CiK i~i^ . ^ j * laj 1 I (Jj)J ' 11 'Lt-aL*. ^3 ^jJ^^IjlI! ^1 1 u u 1 n^?l CjLciI (J^juo q "j\>^ d uuaJua 

^jljjfc jJLa Y * * ~\ (jjjjLa ) *\ (_yi3j - Jjj 2 •»■ ill j-a si j""*^ j"^>- Lr^i C? ^ f ^-"jL*- 4 j^- 

. 4_*_aL>JI j_a J-t^a-S Y * * 1 (jjjjLo Y * (_y3j i4_lC jljjJI Lj^L>JI CjLx.iI 4Jjlj-o-i (_>^>L>JI .^>~tl 
Ljj_j^ <_yj3 C ^1 1 11 ~ 1 ill Cj^c_u aI j-aJL L^J £j us * 4_l!L»j d)Lc_j_4_3c_a ^jVI LilLlib C 1 1 11 j Ij 
in itl 4jJLlL>JI 4_tcJL>JI L)^L>JI Cjj^cj «.Ijj>-Li q ua a JjJulJI (j| (j- 0 (*^>^1 Cr^ '^Hi^?*^^ 
(<uj .(t_^uLjVl Jl flLf) JLcl mil ^ j t — T I t_il uaj>VI CjIjLlc ^ 2 uajl all 2_b-Vl j^ic J_*j_»j ^^11 

i-il ■il^'t l j ^ -»■ 1 La ^jl^jb (jl ^j^j-*-! Ijlaj Science (junl m ^jj-i j- 1 '^^ (jr-'- 16 - 1 1 " 

^^i^. ^ Ijljs-Ij Ijj Miia Ll^tJ J^^l <jrLc 4J jl ^yi^. J_«JI_»J (_£ jJI J J^jlILj ^Ji^ i^i'lt S—UjjLaJI 

.4_u^UI 4iiMiJI ^I^Vl ^ ^JjJL>JI 4^jL>JI Lj^LkJI 

jl ~i i n^? I i^jljjb Lllj i ii — jj i4_lI-i-L>JI 4—tcjLjsJI Lj^L>JI Cjj>-Li (j^ic (^yjuaJa La jjl 
jl 4jjl_LaJI^ r I la j-Vlj 4_l^^L>"^I Ll_jJa_2JI j-a j^j>o jjb — 4_u^Jc>JI Ljjj^ 4 j iVijJI (Jj j i a 
1 j .tic j«J (jPJI) S\je-Lxa-aJI oJUfc jl j-^jJLi ^jJlj*. La-«J .^1 JU>JI (J1_«J1j>-I j (3j_a_sLiII 

i4 j al « II 4_U^JL>JI Ljj^ 4_l3| Ju^J-a ^If S J in \ j5 j" i n (Lfcjl_iil3 jl L^a^Lcl jl 4jjj5UI ^LajSLjsJ! 

<J sej ■>> A tl j -r- A" j| 4_^L>> i«Lu_oJL>JI Ljjj^ sLp^jJ^j-iJI i~il cLLcall (JL^t-a j_^ajG J^j (Jj 
!_j!Ss ^^j-LsJI 4jjjSUI 4_jj>> jJ^oojJ I tl)l C I * callj 4jjJ^?I CjI^ i"i p j i I 4_a_^3 i _ys\Jiie-i\ ^\ J » all ) 

.( A 'X^)4JLL*1I a_^j^i 

■ C't II Ci 3j i_Ju>*ljj_JI j-a 4 jjIj j ->■■ dll c\ a >■ 1 £j\ 

Jljli ^1-;P" (J-<-uLLjj CjLiI .j.^jJI {j-C LaLa_i t _ 7 -Lt-Ti_uj3 jl CjlC. \ Laj i olj 
lacerta JLv j_a (^JLa- mil) LUajJI j-a t^iLcLa^- L^jl .j-^jJI S-iL_LC. ^ J^u>. 

2j,jx2X\ i^jL^jJI ^ (Jiuja (^jJI nemidophorus 
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j! L^jSUjj <4j>UI tijLjlj_LJtl! J-aLSLII t—iLjJLH ^ parthenogenetically Ljja-c 

L^l^ <jt-^' <icLa_><-!l ^-u^ - ' ■ i seJ jcJ 4j| (j-a ^iijJI ^^->- (jj_a£Lj ^lc lj-il-9 I ija-U 

jJiLSjlj (jl (j n <**..! I 3j_i_>.j ^-Jjj^M oJUfc t-." , „" ij-^J tiilLjV! (j-a !jji_c CjLi^M (j-a 

(JJ ic j-sLj3 j j g I j uaj (j^J <jt-^' J >(j-ol>JI 4_xjLu _ojV| <=> j La «" La_a j-a^I l-il Ji£. I La » " 1 
jl a «" ' "I j_a^M t _ r g.J " i nl La lil JjJa_9| £-J^3J (j^ I j ' I (j£. N ua 3 I Jufc ■ jj^J ' H J-^J 

iJLJUl t_.jL^ icharles Cole Jj^ jJjLi i ^ Jajj . 3juju>. *^>LLu <_p^>- Jj ^Jalj^a 

jJI_oj_JI (jyic SjjLsj S»Ua£ g 1 flj Jjjc^a i }L"La ^1 jmii tl jLiilj^M <JLv (^ 4jI 

La^-a (j^>-!j • Jt!- 3 L>^ 4Jj-Al_a (j£j («-! ^ 2 La * a 3jL)Jl.>. 4^.La_>. (j"LLi_ajJ Lo^L^ OJ^-> L^J^-*-^' 
(—SjjJaJI o Juk j-_i_i-!Lj LajLLcj . 4_jjLj <_j_1_i_JI 1 3 J) La 1 1 (j a ^v" (jl jjljJI (j a fl j a I (j-a (j5L) 
^Ljjjj 3JljJlj>JI ' 9 La 1 1 joJLaLlJI (j,!^. SjjL-SJI ^jfc (_jjiJL>JI 4_ul_u £-Jj_j^l (jl-3 4-g.j._<jiJ 

.( A, yLflh.!l ^yic SjJl^JI 4j ij-iLLa J_^j 

owax>- bfi^ 095 o» 0VaA> I fc&\9 dx»V>iiV caW <a» d\>>)\ 

JljJUsJI -ilj^l >H9 6i9^ 4_aj}U| 4_uljjJI oLa_ai»i,l JLiijl ^^jk jiiLdiJ 4_jj_ifcj^*JI 4_a_LaJI 
(jjjj-LaJ ! j .4JUI » 1 iiu (jl ^1 i>juk ^-J g L^-g.1 Jj] j\j a "1 1 nl (J^"l (j-a (^yJI «.LiV! (j>a 

4 i 1 11 j-ib ^ 1 11 i^l ^jlSjjJ! j . ^ 1 ni^l ^jL£l!I jjb ^jl 1 qjVl (JjjjLuJ! j i_iL>ij^LI ^Lim j. 1 ^'^ 

(j-a '"■-»- «L_i ge a 4_jiaji_aJ (^jijJii (j£. «LLj_a5[j I JLi l_La • 4 aJb>- ( jr 3 4U! 4 i 1 nj (^iiJI 

((^nu-^l JL^sjVI) 4j r.u-^tl 4SM_»J! liOjJ .i_!>U iJjjX\ (jlj_pJLi aVl 4_^ajaJ i_iL^I 

Li] cJ flj dilj ^aj .j ui 1 tl ^ t—iL^o^U 1 j . nL-uf LtiLaj-a (4^jjJI j ^J>J') <jt-"^' J J-^jJI (j^J 

:4-ajLfli! i>Jub i—aijitj (jyjJ! Cj^IjjsJ! ' f-j^j all ^^Lc^?l (JjLuJ 

(^1 1 11 j t ( JJ _a_ujj 4-pjl "1 1 i'"jj-i 4_i_&L£ (j£. i.'i 1 ii^aJ (j La I Jul jJI O > ("1 t 1 ^ ^AV ) 1 a mij V (_yfl — ^ 

.(^j^oi^ Jl uqjI j| ^-Ijj (jjj l!!af c^t^>f cli-p. l( <sJL»JI jliijf ojLii Lesely Northrup vlhj^ 
(^ (^^yLo-l j j r jl (^jjLS j if ^(jr 1 ^ 1 (*^l (O-^ 8 CjJLSj ^yg-l i i^itl <— il 1^1 "^^Lj i-dJj L4J j<uj 

.«^Ij3-^I ^jl^ O jj -^? , -'1 O^jl- 0 ' C 4 -' • • ijj 1 " '*> J^A 1 (*^l J^Utl (jyic Jjj-aj>JI 

^j^a ^LiLs Cj_lj>oI 3 J j 1 11 (j£. 4_uJLlLII j-a-il3 (j^l > * i^aJI 3jU_>j>. Cj \ i~i t 1 ) J-^Jj-i ^ ^ (j,^ — V 

^Vl oJLa . 4lAU Ll^jf (>CLL£Lt_u (>" 1 ujT (jf Jj_a (jyijjJI O j nn i) Wo j^Lb ) ^ ^ -V 

(j-a 4j_jJLa diLjlj_L^ej ( jr £.l_Li^> 1 >Lua->-j 4_iLa-£. Jl*_i Ci-Laj>- I j 'I tjj) ' "Ijj 4 _ ;r JLjLj I j 0 1 "lj 

La^jjJ o injl 1 ^"ijj^j L^jf o^L^fj .ciiLjLu (jjj (j>a ^M-j-II SjI ^ mi ^ jJIjJI 



II 



15! 



opibgjll jjld oj Lqj i I ■ ■ ■ i ■ ■ ■ ■ III 



2006 jiniiuj -jigl/l 5 5 llinJI 2 mil 



Jj ciiLi-a liILlaj tCj j-uu j^lJI ci)VL>JI (_>iaj>j ojuk Linda Maeley l^-P Jj-^ 5 L*£j 

[ jr 3 '"'1 j "tl ...| j-Aj ^ycLlxaJI i 'I ua >.V1 ^ jLir " i ill 1 -j ^ U> « j .". *" j^J ^^aj^a-aJ! i—isVT 

. ( AY )l j , „A' > 4_j aj 2j (jl (j^-4-i SljJ.1 (jl tS^p- iuUj^II Lp*jJj_iS!j 

jl Ml "l )l J_*JJ 

j ^ ^ *— O-^' ^Luxcl (j-a jlj Jl*JI (jl ^ (_jjjjLo ^ Y i.'i i ii^j (j to 1 Ltd jJ! o> i"i < LCj^_a lj 

O^Liislj .«|_£j!jL*U ^ jr £.l_i_i^sJ! i il -^Vl ^j_3e_i [jjjL-9 ^-J)^ i"i a lj-aJi-9 tVgl -»■ a jjkj) ^L>J! 
jl 3Ll3 Sjicl i ii a 3j a ' Ll9}L>.| Vj i ii U j<jjJL£. }Lt3 (Jjiejj (jl 3 'j « uaJI <j-a <ljj» ' d fl^se uaJI 

- g ^ S La 1 1 oJL^j ^ als t—i-reJIiJ «L>*j)jJLa j^g. 3 J j < n 
idllj SjLiV (_ij_j>JI f\ ua c I (_^jJI (jl ua^JI I j-ifc [^ 4_a_g-U dtl 2 j l«"tl [j-u (j-aj 

LLusoI ^j-LL^aL^txj (jl (j ii j tj i4-4JjL9 jl_u>*l oJLA . . CjL>*j£j^La g CjLg-a^? JLiLil i_)L>ol j-A (j ii j 1 
Cj Jljs- jJs « j ila j— j— c 1 n ili Li! 1 < A j L> * <"i 1 ! j-i> c-aj loJ I <Jj i N flla 
(jSHj • I J-iJL^j j-fuu j^jJI <jg. l^f*- 1 4-JjLc SLp* *Lb ^jl .(JL>-jJ! 4_La ^ < a I i_)L>oVlj 

»1 i t"i < nVI i ii ^1 i ii i" i nVI £-a 4jI VI .(Jj^jJJ diLjl_j T p^JI (j£. »1 i«~ i nVI (j^La-i V i_lL!i J-^J 

jjfc i_3^L>JI £juz>^a ^jl)) L^j) i ill j"* ^jj-isl (_^jJI ^J^pJI c L lo-iSLI I i n| i(j-ul^ (j)>i-^ (Jj 2 ' LftSj 

.«4_l O' ^ (J-aiaJI ^"i i i i ii Li^ Ijl La i LuLcajl Ij^al ^ a-U i i_lL>ijVI ^jl^ lj| La 

3jl_a ^1 Hj| Ly ss Ij^t^j (j-ujj^j [j-ujLiLj »1 air ^1 Y* * i Jj^I YY L7 £s 4JLSj cA2j 

[jl j<Jju La£j ^jjulII jJIjjJL) «UvLijl joILj (j^jj [jl_j T p». Jjl (j^j iLjjjvL^ 1 ^ Ac ,3iLil))j »— il ^Li 

[j^a (J^uLljj i_2u>"ljjJI [j-a jjLLllj Li!l a ' ii^l 'J (<j-Hj (J-^-i-Ilj (J- =e -'-J! (J-^°) ""^ i.)-^-*- 1 

[jl VI . ^-Lt-L-iJa d 2 LaJ lLLI j (<uJ_5 JulII jJI jlll 1 j jjg (jlLaj 4_LLa-C (jt«'<~*- (Jl '^"'1 j J f - 
[j^J • J-L--^. " L.uj-a 4jf (JjLaiJI ^ J [jL5 ( J^lj [_)-aI^ [j^a [j^f) O^ 3 (jt^^ 

[jl^ r-Llij 

Tomohiro Kono jj_uba-ajj I j [ji^-l 1 a £ — (jl> IflJI CjLjI [j-a [j-djjl [j-a La^L^ 3jVj 

[j-a LLIL Ljl^jj^ jl cc-jij (Y* * i Jj>j!) Nature 5JL^a ^ ^ 4g.l jjJI ^ 

3j_C LlILuk [jl jjj-^ i—^L-LisI J JUlJI jJI jJLILj j-^jJI J^JU j j g (j-a «GjVj [jSLa-l dll—Ujlilll 

c-tiilll I j f I U" , „l 4_^Lejj 4j| VI iCjLujGJI [^ [_5j julII jJI jJlII j j [jjj CjjL^ CjL_o£. 

4jlxjIj ^LaHibl «L>^j-a J-aJLlI I Jufe jl!il Jl£j . L^tic 
O-aLs Cj_l>" U^^tH*" (jj^I i ^L>JI (j_JJ (j-a [j-GjJajaJ j-aj ^jsjAs [j£. SjLflJI ^Lljl Jl9j 

jjj t_o«L (^jJI >£j-!! (j-c *LLLL^VI LiLIjjj il£>iU [jlj_Lj»JI ^Ll^ [jp-^j-iJI ^j^I 

.(—iLsoVIj (J^LclII f_y\c L^JjJ^ ^-a ^jJ-lII JJ-LaJ 3jL>-l J 3jL£ i.'i miLc j 
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^1 i ii m i n^M ^ j * Slu 4jjl_2_a 4jJa_iieJLa 4 null ^2 *»■ ' Jl9 ljuk (j-^-J . (jljAji!! (jr 3 ojL£!jj! (2>^>-al 

.4_o.V! cjLkaJuj (_iLu^tj gene imprinting (jri^J! j-ajJU ' - -i q« jj^j ^ tixatJI 

(_)jaj ' (j-^aLic j^t-a (jL^ ljufc - d i u a ' ^1 i ii i"i i nl j^y 2 ' ( JT £Ljj_a| pJLc 

j^.l£Lui ^ 4-Lila SjLui 4^ali^ <L2jj-k ^ <uf Richard Seed 

(j^J i !j^_»Ta>a L>Jj^>. <>jJ!j (jLSj t«U JaJI r tjjj flJI ' j»LaJLfc}L! J 22 'I p3 i*Ljj_LaJI J-Jj-u (J-ujJ 
3^1 j f I iVtl (^!j^>- ''-f^' 3-^jL-ctbaJ p3 . 4 j uilll 4_cv^l (Jiil 4_£j_A I Mi'tl )^V* ^Lc 

jjLS- c-il -^yi 4_ii2j ' L i-^ c^c^o (^jJ! oiyi ^ LiUj ioIj j mil ^ «tl £^L_slJ 

. L>Jjj 43jl_tc Ju>o pJ Liil jJ t p i n->JI 
^j-a 4-J^». J-rpI I ^ C 4JLa Cjj i •• eu i "I i ^ ^^A I 4_«j-i5L»J! £j La * Ij 4jt_o ^^LaJ ^j^J 

Lkj!j£[j Cj-ljj pjj Lbj_L^! oJlj La 4_l123 j in 1 1 1 ^If t_u_>_3cJLlLi jla Urj i u (J-Aj i 1 2 ' 

Jljj_iIu «.jJl^j i_iLj>"! .LiLIi ^j- 0 4JiSL*j j_>J!j oLjlSLa^l 4jjJ J-Aj i^j^I cjLi!j_ljw ^Ir 

^j! pj dil j m « 1 1 ntl J_La J if 3j^j>^a 5j_lj>J! .(j-uJa_uV! 4j_l>Jj Aj-u\j j, « mi j_a ^ i"iLoJLi jl^jj 
3j uu HI J p i n^l ^jL>> i . il i^t-^VI CjH j f (Jr 3 ^Lt3 Jj^vj-a jjk La ^ If JlaH-*j CjLllSLa^! 
(JLx-a (jH-^>"jjj Lj| tjj ' " 3 in itl ^If i_u^_3cJLlLi ^~ se ' La_j_3j .^JL»J! 3j_jA^ (^La! 
i !jjjst£. LiLi CjJj La Lil» t^J (JL9j 4" i nl-v. ^3 . Lillj ^If LaLaj Jj^l jj (jr^bj <_jJijjcjJ! 

J! j-UfJc^ 

^LLu^l Severino Antinori ^jji-pj! ji^lj.^ ^1 (^,51^^! ^\ r«~sj ^ JlTJjj 

(j^-aLc (J^Li^ jjjj Jl^ i ii i" i ii a Jjl ^jlj i^jl in \*$\ ^1 i a i~ < nl <;JlJ Y* * ) ^ La nip (ji^. I m£JJ! 
(j^. ^ 2 ' aJ (jJ 4JLij_j>iJ I q -t uaJj i ^jUj J ^1 i ni"ii ii ! 4_lL2j ^yi 4_ij^3 4— lL2j ^ JLa- ~ i aJ i— 3 j) i n 4j I j 
4^a>l j i ii tL ^ a i ii t L«_« i j , „" 5j_j_l^ 4 i a i u j^a ^If JLa-Ti-t-i I ^j! 1 se i^lj tj^J * ^ 1 " a 
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.( Ai )i_iL>jVI (jO^I ojjL>o 4jJLLlj! jicL-u (j^>. 4_Lu^> ^lij .i_iL>jVI 

La_bl ^}^_cVI 1 j <<* C.ij*-U 4_oL>. *j j iiu 1 jJuua ^ £ ^1 i u i" i a VI (J^l *" < a I J^t-t (j^ J 1 '^J 

ipJL*JI I j aj «j (jy^U 4_<-i>j_3 I 'dr> j 15lj.il 4_AjLLs (JL^J.1 ! jut c < a -a- " 5 1 LLtj 

(Jj ill \ (jjL-i? (Jj I 2jVj Y * * Y j i a i n Q ^Si 4 AM U. tl (~i ilr I . p j*tl 1 fl_J » t j u t ill 1. i i n^v tj 

.(jlj-LflJI j ^Ltll! ^L^jJ I j * pj lt^' ^ j ...At 4_2jj_LaJLij . (*lj^>*) Eve 1 a ij 4JLala.ll : i a i" m a 
Brigitte Boisselier caaji^ <GjlS_c ^L*-^ j-<wj-a ^ LdJi pj jlj 

(jMcj i nltj tP-^j .jyaSLjj-a^?! (>uIj!jJ! S^LL j uag j Clonaid J^jjJ^ i^AJ ^^iiJI j^Jdl 

Y*\ „^i p -^.tl ^ajj ) ) ,00 3-Cl i nt I ^LftJ J^1_lL! J_C j^a JUJUso pj 4-J_a_Lc 4 « j uaj j_lj>JI 

Cj*L». 4 I A t-. tl jjlj Y , ) C)j^ 4JLalaJlj Sjij j3 4-L.La-t-i t__o4J 3.sVjJI jlj < Y * * Y j i mnij 

. LaLc Y ) j_a-*JI (jja ^\ j" (jy-iJI |»VI (j-a 4ir i a ) 
pk« a C i^v^v miJ (J_l . J all . " a ( JT -lLc j_i_iie_a (_£ I <j^a p gjl g >| 4^e_L£jJ JLi-lLj 4_all (ji£-l f*4j 

j-l ,„r, ,„VI oi :2La5LWI (Jj "12 . diULclVI <Lsc uaj 4_3j)j_stil 4_iILs(JI iJl! I j_lIL>J, I 

(JjJ 1 j~ Alt^>| ( Jy jJ! '"'I SC-j call (j-* f*Aj"^ 3 « J>_p— L^-fcll ^1 Laj-1 (Jj_i^>jJLl 4jj in lit ^6. a in J i ii 

(jj (jl int^l ^ i ii i t Cj^?jl_>JLl oJlA (jl J 2 ~ C I ( jr L)L5 t(_g^ in itl ^1 i ii u i a VI (_ljL>iJ J_U 3j_lJ_C 
^1 J uqj <J ^ se ua jJLi-a Cj^LjL»JI (_>Aaj J-^-^ (j^ jL-^^l ' t— >j i aJ Jlju 1 < im V « aS^xj 

, ( yy^J^gjjji J^v ud p jtl AU| jl p j , „A*t| ^1 i ii m i nV d .^t"-Lt I Cj1£j.ujlU CjIj^jjJI t_3^T CjLla 
Sj_iJl^ Cj_i1£j 4j^j_>J! c u_a-j$J I 4— ua-ua sej a 4io>Li I j tl . 4 j jlj i nl^j Oj^cjj-i ^^^jb £_ya 

uA\ ^Ir (j^lla! J idiLaJLs- p ' J 2j 1 ) (jjjjLa ) ) j uu tl ^1 i a u i nV oljiul 4^j_ii (Jj^? 

3j*_»I]| jJj-a tjM-cl juu pj 4£j_iiJI i>juk .iLiijl o^-l ^* Joj^Mjj .Clonaid J^jjK 

(jl ^jjs p^.jj| ^ Ir J . (j"L_tlj!jJ! 4_AjLLs (j£. jl 4-^j qJI i>JUb (j^- J-^>"l ^a i a ) pJ i_dJj 3j i~il— i-a 

Jo_i^l^ t^jl jJulj ) ^^A ^1 i ii u i n^U (^jjJI j^jJJLI Cj£j~ Mil 4 j jlj i nl jj CiJ^ejj-i 

cll^j Jlj jV Lj^iLi? (j^j pJ LiLI j j! VI . Clonaid an Human Cloning j Jl ^-1 m l j 

^jjb LLkj i i"i \ (j^Li? (Jjl ^1 1 ii i~ i nl tr . ilr \j olj^so «j AM U»tl ^\ VI , 4 AM U» tl j| <"„]\ ^jla 

(j^. JUvl ^a i aJ pJ Y * * *\ j»Lc (j-a ^jLiiJI ' ^i uajjl (j^tjj tjVI (^^js-j LiLtj jjsj .^a^LcVI 1 j jtl 

.4ijLLaJI tfjuk 4_lk JJ aIL^I (^jJI (jLcujVI Ijufc 
i< * 

^Vmwjj*»V\ i)^> b^y \ j>\i o \ cuisll o» jx9 ^\) 

(—It Cjialmj 4_Lc j i ii -a- i" dil Jlj Jl9 «.l j_iisVI (jl Jlj>-j Lajil^. ^jjJLpjl (jl < t-je-tJ I j-Jt-O Lc^J 

LiLtLuii (j nj t t4 j i ii 4 « a i ii pi«JI g ^ * uiaj CjULcjVI <jJL4)) (JLSj 3j ul) p j n >■! <fc (jA-tlliljJI 
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opjlngjll jjtd ajLgJ 1 1 ■ III 



. . ^ j lLs 4_»-ulj.i Y * * Cj^ i~i < JL9 Lilj ^Li^> I cl <a If ! j) i ii j t Q_j-i1jIjJI . Lgjl ni <*Li3 \ Ju^a g.^ i"i 
^ J7 IL>. O-il lLLijJ i^jJI Laj : j-Lpj I ^yJUajVI < ilaJJ Jij 2 )J i^j-seJ i—oj-tiajj ■ "^p gj jj (_£jJI La 
Liljl mi" !ji£Likj i( jr «lc JlL-u (jj-S Lh^i . . . 4jj.iaJ dlLa>l i a i" < al (jAj^l! 2) j *■!! «.lj_ii>| ^If j"~ 

» a Li£La_a (_^jj_iJ! III 4__LLa_jj ^1 mi" i hVI (jl jj u 

La-is diU! 3^>J! ^1 1 nTn nl Sj U<" <t I jj| ^AJ| jL*_il (jSLajj .oLujiJI 

CjL)Ij_l». (j-a 4_l2j 4_ul^-ij». Cl^^l i ii ^1 i ii i~ i n V Cjj^c-lII (JL^e-a — \ 
4JL)LLaj_a tjl a) 1" i ii < IjUfcj (—ijLreliJI *lj^>*^ 4_lLvji_<i Cj L) l_j_p». ^Liijl (_j-!l t—SJLgjj :j_u_>J,l 

^ j 2 « l_a JLtC p j a I jLjfcj i ( 1— lLlj>. ) Ljj ljj 

V him i n^? I j 4_uljjJI d uiJ (j-U «LvjljJU) LjjIjj 4-ljL*_a CjLjl^p- ^1 1 11 i"i nl (JLjsc-a — Y 
^--j 4_j>.j ^If j iSJljJ^c JljIj_B 4J (jlj_^->JI (JLse-^a ^1 1 n i" 1 n^l Jj-Lj-Laj ^jl LiLi 

^^IjjJI Jljj_3cjJI «Lil2aJI oJuk (j^- 1 ^""jlj-^l ^-*- r J^lj-ill oJ-A Jji^ "1 1 nj .4_cjjJ^I oLjlj_p> 

,^3 1 U ^ iA 11 j t JLjIj_3j JjJj— a L^J tjj^-l >— 1 11 «U>-jljJLI Ojufc ^jl .«L_uljjJI ^ uiJ * gJI ' 4_LijJjJLI 

Ul.nL^iVI 

d -»■ 1 1 ^» t 4jj>w^|_c O^L^t-a (Jj 1 Lgj-p-b-ilj 4_uIj_ij»iJI Cj^^I 1 11 II (j-Lujjso (JL^t-a 
t^X^J^Jja^w Lpljj 4jjUca (> Sj-i^ JjlcT^1,„m,„I jtfljii 

LlILuk i4_lIjjjj_iJI CjLuIjjJLi (j^-«-a-L! '-^ ^ 4 j a i>>l 4J CjLujAJI ^1 1 u-u 1 nl — I 

LtL^I J-alj-^j protease j-^ujj-i (jr *j>j^! .Uj^iU JiLa 



i _ T uajX\ (j-a ^LlSjj 1 ^ ail j" j'i^I Q^>3 La S^Lc ui ill o1Jjjjj_lII (jL^ «Lt£.l_La di^^v i"i a 

(j-a CjI j a j ^Ir Jia->i 1 JLjJU£. 4K oJLl 4_uI_jj_>JI CjLLujjjJLi 4jjLaXLi 

La j— 12 |<mj ^nJI in 1 1 1 cjLIj_>J! ^^L-il La!jjl>* gLjI (jP^I 3j ^ ^ l?^- 3 -! — *— 1 

4JL>JI i>juk ^ diLil >xj>JI oJlA ^ a i aJ J ijLajVl j] j-»II jf ^-Ltlil 2 < <aJj j 1 1 DNA Ljj ^ 
. 4 jjJ (_£j._i!u_iJ I (j-l3jj._iJ I (2)-a I V a_jta_se— ^ ^ La » j ' 1— ^JLa j_j_a-L I . L_u I jj SJ Jl_»i I 

Luis 



II 
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i-XVl A t| ,~ n ,]\ (j-LJJj_J! ^-uH LuljJ 4-Jj_*--a 5 j flj (Jjl ^Lj-lJ (<U i(JlAl! j i a ^Ir J — £7 

t^j-AJI ^jj-lI! ^Uj LuIjj 3JjL»_a Sjauu ^Lljjj « *Lc l^iJ ^ (lactalbumin) q^a^^f 

l_£jJL>o LpljJ 4_!jiA-aj 4-ir 1 a u 1 a a ^Lojl J • I '^jl I fljuJ (fibrinogen) ^jAjvjjj^—LjLS 

. > *\ *\ ^ *Lc ^ (Anti-thrombinlll) q^^p ^pjl JaJLaell] 3jl_Ja_a 4jj_iij SjLs ^^lc L^jLJf 

4_L>*! ^LljV SljjJ! «Lcjij_La 4_uia-U Li^L>- ^1 L^p^ 3jj->J,l Li^L>J! ojla ^3-1 1 J^*"' (<U < ijlLaJt I 

<j! ^jSUj (^jl^-i^JI ^-1 ,,im ,„ VI ,jLa tiDi *Lbj :Pharming a^jVjLj^uaJI 3_c.lj>jJI - j 

4_JLc 4JL)l!) jlj-a ^LUjI (j^-al La lil 3 j''V > j uoJIj 4_ulj_i_JI dll C.I LuaJI (j^aAJ I ua-j 1 Juloj 
j\ j~*X\ <- rjl ">> (j- 0 'Llj^^Lc CjLLujj-i ( 2> t J3^3 jl p^tUI jl i_i-lL><JI (J^La (jjj i ii "It 4JjL-9j 4-j-Cj.LJI 

.Pharming 4_uVjlu^JI SjdjjJI u a < hj U^a i^U-jJI (jA-a^^l ^ jl j-lJI 

4_uJLjJI l_Lu3j_»3 (jl (jj 1 11 JL9j tjj^alj 5 'VI ' £ v t j 1 1 CjLj!_jj_>J! ^Ir dal fl^>JI (JLx^a —V 

CjLvj^ 1 jt^A^w. 1 1 j~ r Ijjj (jlalj.ajVLi S^Jl^I! £-Jjj^?l <j-a cLa- 1 n*'l CjLLic 1 gj fl JL>*j3 (j^jJI 

. LtLa-g Jjjjk'tl 4!^ 1 ,1 c 1 1 11 A VI i(JL>J,l I juk iJiiL>.lj_j^VI (_>^*j LdLL&j . 4 j < nl_La Sjlj^v 

Cjj-amj . Lji^ j j j i ii 3j_o_^a CjLLiC ^j- 0 tij^aLlI ^1 i a u i nl la ' j^)^*- 1 : (J^-^' .' ' " L7 ^ r J 
JL>- - 2j Ajj aVl J 4jjj mVI 41jJlj»JI JLi^^Li 4^M_c 4Jj jaLc i_aVT Sj ulC jJLa oLa 

^jj j«j -Jj 9 (j-a Cjl_iiaj_jj ^1 J seJj < uLi «Ll>.| (j-ij£l3 S^Lcl ^^LoJLI (j-^ 'bLs i4_jj>- l_i^L>> Jij^>>j 

La-x^j . Jlaj (<uj |«J JL^>JLl I j^fc JLpVI ^_a J^aUlJI (jl VI . JjaII I j-* ^ [jjSjiil dr^JI 

Jl>-jj Vj ( Luj_Sj Q^tLa *\0 J_La CaaL>-I L^jI jj>-IjJ^I LtflJ La£Ls iCjIjjj^LLi jJLl f^yaLlseJ 

JjjUQ >JI (jSLat I i| (j^'J i(LjjJI) 4_uljjJI 3jUI ^ ^L-ll J i^Ls-Lla jjj^>l_ijj 4^a- 1 n'lV jl!iT 

t^j-iiijJI (_JaJI JL?=-a -1 
:(^ jt j£ i >PeI1JI/^ jt j>"^L»JI ^1 i ii i" i nVI j p j^-N * 1 ^^yjiaj-ll 'LjJI ^Ll^ej La j j| LaJ 4_a- i a ) I 
JjJa Lt^ 5 " ^ i ii i~ i ii a (j-Lo- ^LljV Ll^L>- ^ JLa-~i i n" - (Jj U3 flllJI ' LiLIjJ f^ysj^JL^il (j j i 

(J^alj-C ^al JLa- "i i nLij i^jl Ji^. Cj-lLb ^ Jr 3 l_£Cjjj 4_lL>»I jJI l_l^L>JI 4 I j 9 j«3 iCi i n i in) " i n 
j ua «JI C j<ut>l i ii I i^jJIj i ij 1 tt 1 1 ^ j i nitl ^}\ Li^LiJI i>JUb j— L-La-i 4-jj>-jj j^Laj 4_LLJL-a 

4_tjjJLLi4i)) _l i_3j_*J jJlj JLC.I jJI (JL>J,I I JUfe 3j_A^ dlVLaJljs-l LlILubj . (jiaJjJ^I C-jl uaX\ 

_(aa)j(ao) (< Tissue Engineering 4^ujVl 

(jl J fl 9 « )1 i i ii I p j a 1 < ijLxJLlI ^ la ' Li.S_j-2j JL^ — < i 

(JJ jJI (_Lalj_^l J (jjJj Liajl Ljjj_Sjj .^Lallll ( _p3Lj^vV| Cj^I^ i"it (_L>- ^1 (Jj_<^>jJ! (jyic 




2*006 lijJ^i 5 5 M 2 iicll DWlibgjII JOE Oilgj jlllliWllll 

J<i p^k ~ (J^Li-uj i_al tfa-lal (_j.II LiUj i^-sjj J-*9j ip^>*jJI Ui ^jj (j-LLsJI (JjjIjJLjI (^ j3j3 

. 4_La Ij 4^ej>*Lj 

(_ T "3 ^.J^ i ntl (_£jl_>JI *\ ' a 'VI (_ y "3 pi^stTa ^jPJI (J-oIjjlJL) 4_uaL>i]l d)Laj)U U JlC.1 hi" i a — j>- 
(jr lll CjLlL^jlIIj ^jUa^ i ii tl (— il j i nl (j^- Ll3jl-*-a ifi i ii (^yjj^sJI (jJaSJLtl ( j- a 2j^LJL I (JjsJ j_U 

. Li^L>JI 4ja»j^r j ui Cj Laj) I * a j i (_ 7 _Lii_»iJ I (jJaSJLtl < '^1 i^aj 

L«_4 i4_uljjJI (_p3lj_-a^l 4 < nlj jJ CjL^tJ^I (j_a JLjjJJ <ilj-3*l <_ijLxJl!l oJufc J j i aJ i_£3j_<_u — J 

. 4_oi£La j^lcj d I j i " (JjL^uo-I I j * a 4-)l-9aJlj I j^-N C (JO^ 3 Lt^I J-^J^I ' " ' 

VI -_A 

Jjuij-a I J * "" (jy-^lj ^jl iii 'VL) ^ Mil— iXI JaLujVI dilj Julj fl II i^y^Jt ' tfjub 
t^l i ii i" i n^U 4_jj>* jJ j_i£jLt I IljIj flJI ^ "' 1 " I ^JJJ Cj1_x-)V1_! 3^> a" hiU 4_)Li*JLi «bl (jjj-ij 
CjL")Ij_l». ( jr - 3 CjL>-L>iJ p- 1 L-° o' Q3' ' A-* * ' P 3 '! * ^.taJL-Kt, I ^ j C I n Iq»Vl tJlil j il i ntl ijJj^Ij^jj 
diLa—Ljlaj (jl ■ p la ' 4_£j>*j tlh°J . CjljLsoVI pJaC I (jj^-i j-jjL-i->tJlj (jlj 5 flJI (_t-"3j i ^- £ -J!3-^ 
i La 2 3 (j iijt JlJojsoj (j-Luj-so (jr^ ' 1 ' lt - * UJ?*^" 1 ' " L<4->l ' 4_ul i u l| V (j aj \ Q < a jt ^1 i u i" < nVI 
jjj t(jl i ii 'VI ^1 i ii i~ i ill (j ii i—SJL^JI ^jl 4jJ_xj p j ua » ' .BLljsJI (Jj pU tl ^ j C j ) 

CjLjI^j^p- VI M^jJIjJiJI ^1 i ii m i ii VI ^ Jiir" i n" (jJ I Lgj| JuscLjoB 4jl£jJUI JjIj^JI Lltjvlj 

(j-LL>JI ^jj pjj (jij ^ a i uJ (jJ njLujj^U j^LJI (j^-^-!l 'LtSj-llI CjLxjjjLcJ^I (J^ (jr^J • ^-jl}-^' 

. JI^VI ^ JL^ (0^-jJI ^ 
jljI j_ill (J^ <_<jLj5Ej (m^jJI j.!!! ^1 i ii i" i nVI j jJI jJlII j t_iL>ijV! i—sjl^j m^jjJJI J^'H ^ j * 23 jjj^" 

.^jL.ojVI j ^jl 3 T ^tU L4I JJJL^ V LbJLjl ^-1 1 11 Mm VI LuJaJ ^jV i4_SUII ^ji^Vl 
p j 'I ^1 1 11 i" 1 11 VI (_)jl_JtILl Ij^aL^ < 2_)— J>j_1 1 »1 c-Lk tl (j-a JUJL»JI j_a^>> I 

^Ir j . j ^ (J^C 1I1 ' pjj tjVI ^j^S" ^1 1 11 i" 1 11 VI cjLx-il ^jl (jj ' 2 " « ' 
CjjLAj . I Jlj>> 4Lu_u3 ^Lx_Ltl 4 1 1 11 ' (jLa CjLjI j_jj»JI (j^a 3 JljJl£. jjI ^1 i a i" i a I (j-a p^jJI 

(jlj-j-jJI 3jj£jl_aj «Ljtj>.Lj (_jjL>iJ i ta ^-N *' I -\ 'u j fl . 4 A I" -^.tl ^| jjVl (j-Li ^Ljsc-LII j— 

<±j_p^ 1 1 Jljs*. sLLljia 1 j jfl ^Lstltl 4 j i ii*' cjjL^ 4j iS»m j i_alj^>JI cjVjL>J,I ^jl Jl^j j-jjl_L>JI j 

(J^L>> dijj^j SjVjJI (^js ^jsc-ij (jPJI (jyis'J (J^jsJI (j-a 5j£Li-a (Jjjwl^a ( jr i3 jJLaj 4_o>VI p ta « a O-il^ 
JlSjJLI (j-aj .LiLtjlt ^_ti>!j L 1 1 1 ii JLjJLjso (jVI (jP^>- »1 al « tl ^-La " i ) pjj .SjVjJI Julj ^jVI ^aLlVI 
CjLjJV pj flJI (j-a JJij-l (jljVI (jT 4jI — Cjj aJbj tj^- 1 ! p j *j ' *^ aJUJI «.Vj_<i> 3e ' I — 
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jLx_il 4 jLa ^ 4_ujj_ujJI 4JLua *X\ <^-Ilj L°J .4_lL2jJ! 1 J-«JL»3 (jPil ^Llj^-jJ^j-J! CjLlL«_*JI 

■SljJtl ^jlj-ptil 4j J i ii *>JI 4_lL>J! (j-a 2 tj S < 1 1 4_uljjJI SjUJ L-O.I uqj (jPJ! CjLLujj—lJI (j-Li Jj^ljj 
^jJj^jJI (Jj^lj-a J a^v" i ii (jP-Ilj I flJ t| f£a (jPi! SljjJI 4cjjj_La d 1 a j 1 1 Cj1_Lujij_ij i u <j i ul 

OUmH ^Wjjittl c4>V)o (^l $&\ • 

CjLuJLj f^ya Lk^lj La j| ^^^JJjJ 4_x_*-iJI ^1 i u i" i ul Cj-ljs- \-ug (jP-II CjI j il loJI « ~i i ul I jl 

1 j -t Al (JLaJ>*l j^)^ 4 - 1 >4-lLs&jJI <3L)J^ (jt^ *— '-DJ L«-^J ij_ijl_L>Jlj (JjjscjlIIj ^jlj 5 flJI ^ Air- < a u i a a 

3ljiD 4_ubljJI L}L>JI j>_j LvLajjl YVV Lj_i£ mJj^I 4_!jUe-a YVV (jrjj £y> 3j_».Ij 4_!Lv. ^LjtlJI 

!^ iZjLX^j (jPil ^LaJuVI CjVL>. i^ij . 4_uljjJI LjjjLa (j-o Sf-j A 1 1 4_u*a^>J,l r dll ijjjj i]|j 
4 tt . 4_x_*J ) V ^al_j>.jl ^l I flj j<u LLl1>. Y^ ^ Ir jj3 j«J 4Jl>-I C-<_:e_i_t^5 1 J j) o i 1 1 j (jj^SJiJI 

. (JJ iIjJ Si Mill CjjjsoIj t*bl j II! LjJLo->- v^alu "I (jPJI (j^Jfe i q£ SJlj>-Ij 

tjj-jjejjjf ciil-je-i? j-^ j-a ^4 i n njJI 4_l^LiJI Tanja Dominko jSLi-L-ajj L^Jil3 j>^j 

^1 i ii i~ i nVI c-ijLso j^^js o£jl mi (jPJIj — ^ ^^i>' a ^ SjLseJlU CjLiVjJLi (JJJj a J ' dil j i a J^jJJ 

l^ya Sj—jA^ Cj^?Lj>" ^5 (-ii i ii "it Lft-a ij_«_Lllj ^_LlL>JI (j-l_jSjLll jl^ ^ ~ i ill (J ui flj (jji I j-Ju^? I ^Ljso 
((^IjJu'i?! i4jj_3ejJI dll^Jaa> (j-a 3^Laj>> (J^ «Lc^l J_S-flJ Lul :i_Ji-uii3j .j^LlII (jlol j >-^l 

i_)jj9^?! J-A) Jjj-aJI (]^a ^jj (J-oLjuJI 4^_p^t-aj (Jj 4-ua-ua se!i a A i ^« ij SJljJlA «L>- 1 j_»-i2J » 
^j! , „ | ^dil j i ii J^J-JI (j^-A SJlj^Ij 4£.j_o_3c_a L»_a Lo_^_c_iiaJj iCjL_j_i JljJI (J^ ^jl i a t^?l ^1 

i4_cv^/l (j-a JJulj ^ se ua * i LiLi Lul_3 i^jl in jVI ^If <_uj_j;cJlJI 2JLv (JJ ^ 4j| 

^Jj 4 15 i n^?l (j-a 4£.j_o_^a j£ll_LajJ LjsoLj «L>-jJi j<u . d) Liajj-J I (j-a I j I j • * V jlj^cLi Ljij 3 ij 

:4^e_t^!j 4_iL>^l p j * ^ i . I ti"j »1 o U II 
^Liilj ( _ y lc JJjJI tjl^ I jlj ^rHSh^ 3 t} '"'"""^^ 6-* <jr^' 3j^Vl Jjk - 

(JJ j(_i_LLaJI LajjJLi SljjJI 4_c jj_La d uaJg-jJ I ^Jj-J (_pJI 3jULl) SljjJI a j 2j (_L* — 

S4_LLa^?l Lja^Li- ^ 4j ^^Sj (^jJI 
SLjjjjSij Lkj^aj (JLa^l «Ll>*^! p > a ( J J i L flj IjU, — 
.( V X A ^S4_L«_LiL oj^-" <-J-«-llL 4ir iiim.hU JlJ^jJI (j| ^^k. JjJj lIILL* Ja - 
: l^jlr ^1 1 ii m<ii VI j^ut3 L$Juaj JlJI j-oU ^j-^ ,^,tl 4_!L>JI -Y 
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d .>> A -»■ * a t <i i^l_x_Ll! d)^?JL*-a (JjaJ CjLuJLjJ! [j-a d * a ^ 1 " '"' ' ^.^ >lJ t°-^ 

i ii i"i i ii 11 [jlj j ->-tl ij^ '(jj- 3 " I J 1 " ') ^ 1 " '" 1 " a ^-^! (jr^ ' O^ -16 ""^ ^"T-^ >— aJuir . IjU*. 

(jr^i •Lii^'j (* SJ ?- >, -'l (jr^ '^_a^tLa LiJLLA [jl Ljjj^j ■ 1 gjL<Lt2 iSiJ (jr^J- 1 *— 'J^* 1 - 1 LulljJ I jlj 

[^ La! . Lu^Jjj jtitl jQjjcjsJI i 4ir i »7*n nil julljil (S-^"- (J-^J (jr^-i^ ' J- * J < — l i> :> "' Lr^' <— ijlselill 

^ysj . ^LJ,I oij (_p3^lLaI,!j j^jlll L^jjj '/V * LkjjS BjL^j ij<jj5c^*\ , "\ L^jjj jii J-S^ <_ylJj-s <LJL>. 
^1 j - Poll Dorset c^jjj ^LtiJI t^-a jUoI cjji=tiil Jim Dufosee [^jJaj-s (*-t>. ^>^> 

jull^ [jc LjLx) ^a i in jeJj 'C 4 ^*^ ^ > j-h ^-*-^l oJ-A ^j,^ tjjj-^l 1 La ■ -<j" ^ [jl — (-jjLeliJI d.aJLir"u el 
[jl JL3j . 4_L*j_LLaJI 1 SgjJall 4jlr J[j <^>-».ll (J-p-"i i aJ (<^=-£ ^ [jjj L>i^ (jr^^^J 'f 1 ^? 1 ^ ^ <jr^ J '""***' 

i>jub .(Ja^sJI (. ilr I CjJJLjs- (jy lJ! Sbll [_pol j -^Vl Cj^?L>. >— il j i nl Jlj>*l jjk I JUfc 

j Juljj Jlj>- ^1 ^ i aJu i aXI ij\ _jj_>J! (<s-5=-^>" «LaUe_u3 JlLalj ^j^l J < u'i\\ ^sr ctaJ 
^j^lIo^/I (JjI i nil jj^ 0 5j_u^ Jo-Ijjj LjLlj^Ij . 4 o j in olt (^ajlAs jjlC ^j^J >/— *-ula (JS> i"i \ Sj^jJ! 

cIjLIjKJ! t_L.li:f j! (-ijLstnJI e^L^jf jl% ^ Lru?J! Jj^- (t^lik >J! JjL^oJ!) amniotic fluid 

(JJ It>.j .3^ JuL-a LbJUu jl SjVjJ! JulC Lajj ^^?! (<t>"J (jr^ '^^-y-' 3 ^' l^l^lj-^a (J^L>- Lai di_o-aj 4jr i ni'n ntl 

J>U. {jao, . 3_JLlJI j^uL^V! jf^LjVl J}U. JuJ!_ai! t^jj^j SjVoJI juu 2LpJI L^J t-u^j ^1 cj^UJ! ^ 

S^-lLaj. CjLibj-iIiJ ^>"J if^ L^JJ^J J_4^ CjjLa ^j^Jlj mm nil JuJ! _4^JJ ^^yJ^jJjjLJ! ^-^^ all 
(jr £ diLitij in" J_a (^ycLU! jl g^>JI 3»LiL£ (JL>- N ua^ i^Jj^ajJ! <J J C jVI J ^Ktl J (_ ililll J J_jSU! J 

. -&LJU JUu ^j^?! L^aLiI Cj^a-i CjLjl^ijpJ! i>JUb pt^i« .jjjjIjJI 
j, in 1 tl ^5 LaLaJ I ^ I" -»- a £_u3^}\ —X 

(jy ipJ! j-llCJI ^1 L* (JjLJI oUISIA^! ptx« a (..iL^af Randall Prather jil ^ JIjGIj 
5J<JL_iJ! LjMj>J! ^ (jy _LL^J! ^aJL^-aU SlalSLI! j-j-c. 4^E^aj_J! SjLcJ (j_a ^IL ^jJ! j it_cx^LU,! j-j-c. 

in ill ' £-u3^}\ jjl Ltla^cj (. 1 1 1 n LaiLsja JL>^j_i . ^1 ullu a^l S-^aJLa-'n nil 

JjljJlJIj id)ljlj_i_>JI [^ «LLa I > j 2 «J J j£] in itl ^_ll ^jl (jC N Ij-ib .jjlj-1 lj£L<ii 

UUj iJiti^a . ^IL^a jjSi (j^ir , a Ju i .. tl JUL>U (neuropsychiatric) 5_lu^JI S-^UI 

CjLiI J-J-^JI JJl^. jl j^tlll ^'^1 j -^Vl Cj^?JUL>a Sj_1j$JI S^LjjJI [jl jiljJ i t^^Vj .j in jtl 
La (_L->Jj^a-ij mil i nil CjLiI j_l>JI l _ J Ss CjJLjso [jjjJIj i4_uj_4SjLll i_i_4ojlII [_y^ jl jjjj (jr^' 

.^^t-^uLiVl JUL! ^ jf j Mijtl ^ u « hUH Ja^JI ^-^ej 
iSj^J iCjj_x_lII a > 23 j-a ^jjJljJLi LifcjjLso [j^Laj i— a j i n dil j lL-oJI oJLA [jl [_)iaJ Jl 1 2 " » 
[jl^ I il ( _ ? IL>-J Liil ^jL^J [^ J .p- "una j_a| LaLaJ j<u Ljj [jl^jj^*- ^1 i n i" i nl [jl (j^tjtl 
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apjbgjlljpojl^^liiiiiiiilll ioobmmi-m^i^^ 

4 J a U II Sjj >J,I) LjVj ^ 1 i J (J* 1_uj_JJJ . (jj_)LjLjlj (j-ljJ! (JL^JJ 

(_>^! 3j_lTuJJ £3|JlJ 4-C J) 3 -»J,I i>JUk Cjj_jjIj l^J—lis^J 1 j ' I J (j^. ^6. i a flJJ ^1 I il M I n^Ll 

. 1 j *^»^. ^ mi 1 1 ! ^1 1 ii i" i ii ! (2>^>-I_5 (^.i-*-*^ ' ^""j ^Ir ^1 1 ii n i ii^? ! 

^fl ^1 i ii i~ i nVI i_ijL>iJ Cj_i_j>-Li^5 (jH^I dil j il i ntl i(Jie_a j j e jLj^sJLs-Lij 1 1 I ioi si J (jl 
Luiaj-C. p_j ■ I j jjc £j< ' a L^-g&Hll (_^J-»-j £_o iSjj) mi Ul 4 j <i Utl Jj'jJ^' Lt^ t - J - : 'JJ ^ 1 ^ CjLjjJljJI 
j la ' 4_£>*j (_p3j_*J J 2 " * ' . CjLujAJI ^1 i ii i" i ill jjj^a Lfclj-i ^1 i u i" < nVI ^j- 0 tali * 1 1 JLjlj_iiI 

tlaLfljJI j<ub^ (_p3J_C l_lLJj ,3 J I M \ (j! Lj_pT H-lUj L>^J '-^ Ml I II ^1 Ml i~l I 11^? (j\jU3j\-xX I (_>^l-»-l 

Ml I II ^1 I II il I III ^jjJU^J (j-ljJ! lLLUjI I gjlc (jyjJ! 

i_3j^u 33^— ° Lt^ AjluJu JLxj LaJU£. ^jLujJ^I ^jl ij, mi ill ^1 i u i~ i JLlJil i_5ljJI (_lL*_t^>l 
i>lj_i La (^lSjso Jjj i ii !^Ss jJaLsJLl jJSU <J i a l t <UJLSj ^1 j-a i aJLseltll jl J «" i nl ^If oj^- 1 

(_>iaAJ (2>-JjJlj J^ 0 — i-**tl J-^ '*-6-^"J (j- 0 I Vi"»> ^^j) "J-^- 1 ^ <j > J (j-* LjIj^uo 

l ^y3juzJa} I OJL^J ^Ij 3l_j_>Jlj — d"l iti"j p U || jjk JlC.1 i uJ i ii (_£ jJI ^jl j<ufe^?!j — ^i~il ^"itl 

.Terry ijij-^ij Tim ^3 : Lafjj ^ InU Twomey ji c,j ^1 mv ^i_c ^ 

4jjLc 3l_p" d j uaJl Sjicl i n ILij . (j-Uj_t^>J I j-Aj ^ flla> t— i^lju jJj (_UiLaJI 

(jl ^Ir 4_uj-aj_$J! «L>JLjLil 4jJlcI i n ^Li^/I J-aj (4jlj_^Li 4jjl_La Sj^LLa ^-j LlL! (Jj-j-^jJI 

oljJI LiLIj ^ .Jannie (j^L^- £j>s LaLc jJb Laj_t£.j . Ll.«-l-i13 4j Mii->JI 43l_p- ^jLy 

(j^. '"•'»- Jl ^1 (j^>-J)>JI ' (J^ I o^-L>iJ 1 <2>^J • Li-aeJj (j-I Lo_^jLi L_aLa_i £j< * * ~ S a 

JL>^j (jy^*- ^l3^^ O-"^ •l?J j - >- OJ-^ tl>^J -p 5« tl ^)Lc. dil^Ltc 4 I j i njJI OjISj i^>it-a 

ojL^> ^ Li!jJ cjjL^u 0 ^ ui "... a ^ Sherman Silber j Ju mi tjLaj j mi j^i^jJI ^ «qJL^> 
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/. lr jl>-Ij . Ij-aLo L>^!j-j^j «lJ^jJ! idJl i ii U Lul_t^>.| > i lj < u jjj^jJI tjL£ . j a i o-"i>^ 

0 Jufc (2)^ • ((*tH) ^S>^ t^^L-^-!' (J A ''"'tl O-";!^ (jt^ 1 <j f Jjj-lJ |» I JjJ! ^Vl J is~\~>* (j-a 4 J la ">- 

3K mi U c^jL£j ipJL*JI ^ tjlSLa ^ Itl oju* ojj-^f jJs 4_lU_»J! 

«pj3» pj 0 U3J i_dJj) I C JlcI i aj 4 , „ A i ^j^a 1 fljlj ^jl^ 4_i£Ltj i3j_)JL*JI 4j_j-ajJI 4_J-CJ^?I (J-u-aj-U 
4_j_3 C^£.jj i^j-II j £dl ^J-J-tl ^ J^'— * ^ (jAj Lr^- (< l5J— :P»J 

4j^JLo CLiLjlj_p* 4_cjj|jJL! 4^i i^>-^.tl o^cJbl -j j 3jL£. (ja e ^jy^J . 4_i_La-*-tl Cj^c_>oj i4_j_i^jj>JI 
(jIVi Ij Y > ^ N flk p_u 'Ls-jj Cj_i_>jI i ) \A' (jjjjLa Y0 (jy^J • CjLl«£Lij t 4 <i A i a 

JaU t l 4_l1l--»> cjIjLlTlJ^I Lb^f jJj .Christopher Gene jJsjJL^jj-S ^1 4_ L Li 

4 I AU. p_LJ ^_j3^' JJ? * '"' J-A I— « t(Jjl lll"tlj . (_£j_U ^jjJJ l_Lll 11*1 u,l ^1-1 OJ^- 1 ' 3j 1 " * 

pj 4j>- l^>>-! 1 (J I J-I 4 , „ A > jj > i", t Lj ^ « i~ij i ii (Jjfcj S 'L^>- 1 (2>J 1 j* I 'L'- 1 1 6^ i"nu ii (_L& J)~ 1 

j«j La I Juk (j| i t^^Vj I O- 6 Sj^JLa CjLI j jtt I 4IL>-jj pi tiaj^j (_)Lt^u>.| ^_yJI j La ualj 

4 _ r 3 i4_i^>L>J! 4 jl i nLuJI 43lj^4 ^j-a i_^j-UI (J-jl i ntl ^J>^- o' i*' '(j 1 '"'L 1 - 0 J-f^ ka ' ^LjlS 
4_uLj_LaJ! 4 1 i^«tlj JaLuj^l CjjJL>J Ljjj_tis i>^' i < CL>.jj 4-l^-C-<j>. 4_tcj_il/ 4^^Lc. 

4 j g U tl LjJbjuol aj Cjj i"i (J-«-flJI ' Gj Jlj>. 4j^Ij 1 j ij . ^Lt5 4_ul j" i njj^ [jLi ^ t i"i ) 4Jli»j>. 

U jLLa (jorttllj 4 ^,^-^U - (Fertility & Sterility)(*) L p_jL j? - 

- j aj 1 1 ^LL>oj i[\ ^VA) LaLc (jjjalcj 4_uL«ii (j-a 

Lee Silver j aL ,» ^ 4-^ j tl 4iiljjJI 1)1 ~ j Jl ^1 (jjjuJJLl jjru (j-aj 

jj>jj><j (j "J^JJ — tjj)" i ii tj-i 4_^L>> (_Ls-»-i i^jJIj JJjL^jLb 4jL-aL>- (j-a oljjU^jJI ^Ir (Jj-aLs-J!) 

jJij o^ 1 ^ uS^'j t (cuL_xjjL_iJl Mammalian Genome ^j-L--^ LJLaLa 4jjjj 

• (1 J ' £-a JuJ Mill LLu3l^Il£.l (_^>- i^j^ Lo^ 1 j i <aj » 1 1 ^jy^-tlj) 4_LtLitl JoLalll (j-ijujil 
4jl_i p -j * a I ^1 Ajj t jjj_jSLi I a JuLc (Jl laVl ) (j)- 16 ^- 1 ^-^ Ijj— ^ lLII i ik ^jl ^J^* 'tl (_£j-> — 

1 j i "-^ ' !j)j_ui>l (Jjb ^Ijj-j$ (j-ljJI i—iJ-lLj^! (JLaLil jjs (JL>JI iJr jk La l^^Jt (jL<-u| LjIj . mm" Mia 

. ^j-o (jjjg jl j!_lL>-I 4_i^jjI pj i il i^«-^l ^Llj p j 'I I j) air La J if 
^ (j^J^' (jrt-LjjiJI ^ Liitjj i'/Y * ^1 i_iLso^l ( _ 7 ic t 3jjJ)LUI j j r ^IjjVl 4 j i n't J-t-saJ JU3 - 
idLul ^If (Jj uajell (JjLdj I jLa . * * ^1 4 j i nitl J t^Ti U ^Ij3"^ La-^ 1 - p J "^1 jj 

^jjl -»■ < ^^LjJLj i^l mi a^/l Llljjj (j-a d)Ljaji_4_i jl 4jj_La CjLI J-J^>" ^1 Jlir" i nl ^1 QjjJ Lajclaj p j 'I 
1 a <feJ->.| ^1 mi" i ill (_y£ ^jL^jjJI t_c£.^ j i ii Liltjlt .(^^-Jj-i^/l Je>"l (jyJI 3jjj i>>tl i ^^j^Jlij ^? (Jjiis ^If 

iL*JJj j»^>o — i ini-»J1 LlljJ L^ILajJa-a — ^ 'Q^j " *S < " O- 0 ^LlA ^1 j»LiJ! t _ T -*ic j-a i^l^JI I j_Jaj tlJJ^ wi-il (^s) 




apjbgjlljpojl^^liiiiiiiilll aoodjpyj-jioift^sSiTi'Si 

l-Sj i ii (j-Glj_U ^JL>-I (jLs CiL-SLa- i ntl ^Ijj 4_JL>. . 4-lJj-C. 4_uljj 3jLa lL!I^"i tful niLxIil 
iSljjJ! 4cj)j_La 4 1 ■ flUmll 4 uaJj jJl jJuua» (jj£j i h |_£jj>-^I 3lj_Uj SljjiJ 4_ufcljJI «LiL>J! jj-u^a 

«L3}Lc. lj ^jLJI Y) ail iji^- 1 1— flj-tu (jjJ^^ij - <j ua jtl cLlj»Li^> 2Ij_U (jA_L>JI o^j-*- 1 

.^j^-jjjaj (jJJ-il Lo-Aj-utJ (jl (jSL^jJ (_£jj>*^I £-a 4-l«^>*j 4^^Lcj 1 a frl JLaJ £-a «Luljj 

i il i^t-^VI (J^L>. (j^a i_)L>oVI 3jljJlj»J! CjLlLSjJ! (jl -Jj gj>J J (j_a (j-uLJI i—sLe-i La^L - p j" se ■ 

(J^L>- (j-a (j"> i (jJ_a£j (jj • ^1 in ' nVt (j->3 Sjjlai*. J-J^l dil i njLa-a Lfrxfl CjJLjso JlcI call ^_yjJaJI 
. LaL-a.) ^1 i ii m i nVI ^_LLt-a (JjLaj ^LL>J, f^ysjjUi 4_jJaj_o-i ( jr 3 (_£_J-La (jl_a-L>J &>i\\ (j ^ 

4jJ i ii *>JI 4 j i n i *>JI <L9}L*-JI i Laj se a (j-a ^jLClIlj (Jj-uLuJI J-ua_a 
«bl . L^ i"i < V. i Lul i ii s\ V. !j_ljG CjJlxj J i n i ii <->JI ^LaJijVlj 

(jl i(jjjujjj i-Jij-jJajj . ^1 i ii i" i nVI jjJajLt-a 4 jlr JI_«j-*-) i^j-II (j, i tu *<jJI t. i 1 1 a tl I j l| ^1 i u u i nVI 
OjjjI Jj3 i n->JI i il i^»-^VI t_ljL>0 (jl C^p- tCjJ^es (jJ ^ajjljJ^I I ( IC A~tl j| a 'VI ljuk 

I ^ j L ' JaLujV! ^I^j j i ii 4Jajj_LaJ! tfj-^J (J^la ^Ir J j ua^>JI ^^l (jl j « i a I (j-ijUl (j^j^jjJI (jl 
4JLa (j^a j ii i j i nj (Jj 4_l L o-«J I (Jj^lj—a (J^L>> 4IL>-jj ^Ijj i a ^j^l (j| < ^- 1 tP" .4_lj»J,I JpJ^J 
jjLClJI (^ JL>JI (jr ib L«£ i^-u^ols- 3-i£.J 5jE_Llj (jj^J (jJ ^Ul (jAiaJlj .dilj Jj j i ii ^ j_uSUI 

Lub . 4_i_3 ( i j^a j j c j I 4J Jaiaac^a c j I LtaJaje^a J^jsJ I (j j£Li La J if i /-j^jjaJ I (^g^ ut 1 1 1 

4_uLiiJI 4JL>JI ( jr 3 4_x_LliIlj .|»VIj i_i^?I Oj taj * ) (J-alj (Jj ''1-^-3 *— 'J-^-J-^J Ja-^ae^a ^ mi (J^ 
j<U (jl (jj i ii I j i a ' '"'1 Ja|j ~ C VI (jl tilli (jyic (J-lIJlIIj - ^ « J j 1 1 (J-a_>iJ! 5JL>- (j^a j_lj£Li i_£j-9l 
(j-a i_aWI CjLus j^a i_d_!i J--aj p ft*JI ^^L»J ^ i a ->JI ' I Lea j>Vl <J j >.|j ^ ( Jr 3 Lj^a I jJxILj-u I 

^IjjVI (j-U 4_^^L»JI ^£j-£- ^-ui-fl ""' (<iJ it_tj_iL^I Jl fllal 4_i_Laj ^alj— jr" i nL Cj_i_>ijI (jPil Ji luVI 
(JALu LfejLu ^ i ii^j (Jj i4ijLtJI |»Jl^3 j«Jj (_g J i ii ->ti\ i ii i->JI ^LaJuVI JLfl-flJ j<iJj I j j 3 CliL^jjJIj 

.3j_i^i^l i>Ji^J 3^1 « i ii II mi \ (Ja^cj 

^/jy\ ^WxMi^ OAioAsU /iw a&>g\ oWiVl (3) \o>\> ^GJ^odis 

(J^ (1>^ " 1 ^ ^1 1 11 m 1 ii^L! i~ uuX\j 4_tia^ljJI CjLLZujVIj ^jLLillj Cj^LaLc-jJI dlj n j 'I 
j_i_>JL9 t (j-lAflfi I lj (jjtSLoJllj »1 a I « IL IjJJ-^ J 1 11 II (JL^j (^1 (j-ljJI (JL>"j (j-a i(_lj_i^>J (_1JL>- 

SJl-l1*JIj in ill 4^al^SUI ( JT i3 j ua * ' V V. JU>* (jl i a tVI SLjjs^ 3 <<-> jiki ^ aj uaJI 

i>JUb (j-a (^G (jl (j^LaJ (jP-II 4_p> jJ^ujjAI I dil J jii«"ill I a Al Jjuj (Jj >i U» Sa, 4_lIjJlII 

.cjL^jj diLtj) i~i" (^1 (_^jij3j «Ll>>^L 
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\Y) 4_JLl!l JaLlil! ^gj mi j tl ^1 1 ii i" i n^U (j-u^jUi,! (j^daej jSLa-ij 

4_a- i ii ill 3Llj>*j ((jM i nil j (J i<->^l 3l_p- i j-Gl_jj». j-U Sj—lj^ Sjjfc jl i ii <VI ^1 i ii u i ill £_iia_j_i-u — 

jLulj^l jl3L&j ((JjL^oJ!) Jj^VI 4jIju j£. LaL«j ■ alls&j (jp-MJI j»t>3JI ulj •(<3 3 "^-") 

j£. Lc _J-a_J 

Jij^j^a (J i,->^l jV i4_La ^ i ii i" i nl (_£j-J! 4 1 ts> I j£. J-^-^*-^ *— ^J-*- 1 *— 3j) ' 11 ^ 1 11 '**" " U Sj-dJI (j| — 
4-IaiL j_a I JlJ (_£ j-JI j» I jjJI 43 1 i4_3j)j_*-a i_)jL>oj SLlj^j J^dJ^ ( I Ji jyr*- j^a jL£ jl) }L*-3 

4_jjLlj»J! o!jLlj>J! i>jub .43IjLlIL>*I fj^Si Ij-^s- jl^j i^JLaL^ 3l_p- (jiiLcj 1 j ■ u-aj 4_uIjjJI 4jIjljJI 

^Io-j ioj_ic I j t e jl (j) j i ii 3Lt»- (j"m«j i ii 431 . ^ i ii i" i ii U (_^>-^U! ^|j_jj| 4jjj». ^Ir IjLt^ (JJaj i ■< 

4j 

(J ifu i— a j i ii LlLiI jl La f^ysj^ij ' '1 i " Lib! i_f3j_*3 (j I ^ ' j j_LLaj>- ^ i I 43 1 3 JU>- 4 _ r 3 

.(^Jl ... jf ...jf ...LiULsX. u^i J mi ii" i_3jj-u jl t_^c-i3 jJ jf LiU-ljj ^ 

(j^J oLolSU! j^a 4 nl"-* J,l ^l_jjVI j-u 4j«jjU1I j^!jj>J! l-Sj-u j L^VI f U .r ,, „l ..| - 

3l_Lj»J! a\ ta JUJL^J Mgj, mi 1 1 1 ^1 1 11 i~ 1 11 V I j . j, mi ill j^X-i (jpJ! ax^JI j<ukl (j-a 1 0 A i_3^LL>>^?!j 
. mi ill (jjjjjsJI ( JJ j>* jJ_j t ljJ ! ^jjjil JUJl^j 4jJ i(3i-><JI (j^Lu ^If AjJflJ M^jJI 
.^jUI (_LikJI ^1 4_j_ iJ aiJLi 4_i_£>Lj-f ^? 4_ij_^o JiLaj jl m'tl ^-1 uuj 4JjL»_>a jl - 

jI_j -Jj-^J '(j 1 (j »a ' Sj—ilaj> I 'I ua£ 2jLil 4_lLojJI <>JUfc i- 1 1 1 n"i" i— a j) i uj 

jLaVI (_LaLc ij<uiiVI j<U ""'I iLa-Je^ (Jl fllaVl 4JLaL*-aj i4JjL»JI (_Lal£[jj 3jU>-jj j uzJx "'^ 

. jl 1 11 t^Ll ^jj^^jJ^uJ I 

^IjjJI <_<_i_$j_lllj ij_j>- ^LI (_L*^a 1 a a>^L-£ j^a jjSLa (jj jvjJj_u 1 aim 4J (J-iLa (J^ — 

(jALs (J^ jl . I 0 j 1 " I J jL>" J>J' ^J^J^>>J Ll!j ~i miJ (Jj 1 Jljs^I j tf^JUxj V 4^>oLLll 4jj JlLI 

(JjlLa (J^ jL-B 4_UJ_Aj O^jJI (_y-^J 1J Ml ill 4J^1 I II t ^kL»JI MjJ Ml ill ^J_Ll_>Jl Llljl MltJ Li!j "l ill < 

K—lLsO^LI 4j JlJ S3 4^JJ^3 ^-J_t^>l ^ I 11 i 'vJI j3l£jlll jl -i-ij-i j-o Ju>o LiLIj (J^ J-AJ - 1— uljj >J flli a 

4j| 1 J^lj i_iLi J-ftl^J jf j^-AJ (^jJlj (( ^Mii-^ MJI j3LdJI) (_y^>- jjJ j-a (JjjljJIj 
. r 1 S 4^aj-a^/lj 3_jj^?I j<ujiiLa-a lLLjjj JaiieJ i4j^ mi i II 4jLjjlaJI jl m a j£. ^^LCjjIj i_alj^tjl 

f^St (jAlaJI (JlLaj ^? ii—iLso^lj j ni->JI j-u 4_!L^aJ I j-^^J S3 ^ I c mi ill ^1 1 u i~ i u 2 1 (J-*-«-i — 
j<sJl_»JI IjUb Ljj^>.j Ll3JL>- Lul . l_«jfcJLj>.j3 J 1 11 -^-i La-ilj jl i_i^?l j-a 4 V mm j 11 i-»JI 

(jALaJJ Lfcj-3 jj j! <—c3*! jil-3 i4_uljjJI d j^N 2 " 1 "VI 0 jufe (_L->-j j-c 4JJI ju>. jl L«_Sj ' \) " "' a 

- 3jl j III (^ 4J L^jJL^jj 43l_p- (Jljla 4J 1 
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J[j! jlLo 43Ljj5Lo jC^bx-jJIj 4 \K j<uj i(jjl£L! ^tcLu^ ^1 i u i" < nVI (jl 1 ^jjj^jLtU — 

(Jj_jj>o VI jjfc La ^1 i ii m i nVI (j| .(jjil>J! JLlJLstlb I J_u si SjjVI ^jL^ 4 g 1 * i^>tl (jLijI ^Cls ( jr !b»*J i«dij>J 
t—iLsol (j-L) Jj^-aJI ^1 'J>fliJ (J-alSUI ^IjjJI ^jljsJLl jLloJ f&^xlA jILa-ij i4_cl_u,£> ^1 t—iLsoVI 

. 4_L*_L 4 o^l jUa 'L-S^Lc 1 ~ Lufcj . (_LiL <i£.Lu-aj ^ At— 

jl L>-l j_j2ju (Jjk S3j_<-u^l (_L>.L ^ i iii~ i ii 11 J dial! 4_ujjLaJI j 4_i£.L«ILvVI ^ji^JI liLa j<u — 
oVLa^VI ojuk J^S(<^J Lb I a,} o.}|jo*V |ju aa> Jaj $4jjJIjJ 4_bl jl Lbl a| 5<UjJiy Lo-1 

t^-o^jJj^vji ntlj 4_icL«IL>.VI 

i_lL!j (J^ . Ljl ft r I (Ll jl Lai) I jJlj ^ J A * Lai jj ~ j uaj <_3a-<-u 4_j| ' Luajl 4Jbj-b£Lij (Jj 

j fllaJI (j-ul i ii ->-l gj) i~i t Lo_a i4_iJlJL\JI *j J fl a ^Ir ^jLa-j-xjj (jl Laj •»■ t (JjjLljJVLj ( _p3^_a_*JI (Jjl^cj 
.4jj_<-u^I SLpJIj 4jJl!IjJIj «Laj-a^l j<s_LikLii ^1 i u i" i a 4jj_o^j ^ i ii m i ii 11 

(_La ^jUilL i n"tl 1 fljia V «l>.jjlI ^ <Lja > 3jujl>JI 4jqU1I LI <>»*tl ,j| ^^a jo-c.j-11 

4JLb (<sJ La 4_pjjJI *IjVIj ^jLlUI ^a cJL ^1 uuu mi VI 5 j « ^,La iLaoLuf J£b ^LJI ^UVI 

7-1 Ml M Ml VI tjf JLO^LUI 

. !j_iJL>* I aL>- (j njl mi 1 1 1 
^1 i ii i~u nVI ^jl)) ^ i )Ljj^ Jjj (_^3jxaj<JI I Jl^j 3JLjjj 4^5111 4SLaj (^M-^-uVI j<sJLlII ^iajlj Ci^->-j — 
tjl 1 ujVI (3L>- ^ULJ t 4 m 11 ^Ir »l J "1 f I j-pju 4jV i4 Ir La ^j^vj 4lajljJL ^ j 2 all j^l^>Jkl 4_aj-j;». 
CjLVj ^1 4 , ..j j ^ j 4-Aj mi a 4j^ mi t (JK mi! jLxjV ,p3j_«-a ^1 uijuu nVI tj^J i4_Lj_j£[jj 

^1 1 11 i" 1 nVI CjLLa-C 4^oj^>. ^jM^-VLi (<jJL«J! CjLajSl^ 4lajljJI CliJuiUj .(«— 1 1 1 n'lVI L^3 1 La b seJ 

.i_jL>ij!vU jLp^_jJI (jj^LaJI jjk SljJ,lj (J>-jJI i-a^jj,! Ly £.j-ud\ ^IjjJI £)\ ju^LjJIj .^j-iiiJI 

(J_j^ (jr >a^LjjVI (_^ljJL (j^L^b Laa£ "Jjjt^H ^J-^*-^ 'L'-a^LjjVI A a-La-il I ol_u-£>jj Jjj Jl^j — 

t^Jj La ^1 1 11 i" 1 11 VI ^w) i^->^a 
La^vj (jl^l flj-i-u i4_LjvjjJI 4^^L»JI ^If CjJL i— S^la 1-4^ p-»-A_' MpJ' i2jVL>J! (J^ — ) 

. ^1 mi i"i 1 ii^L! 4-1 J 1 n">- 'LlL>. j»l L_jJLa Ll^p- j»l4_tiaj_jj ^a| 
J j LaJ ^jLa i^SljjJI 4^.jj_La 4 1 >« i j j t 4-1 J 1 n->> 3ljj (J-S-i) i_5^L»JI i^j, mi 1 tl ^1 1 11 i" 1 11 VI j_La — Y 

.J_Lll j\ jl_JJ>JI 4^>- My^-^ '^'11 L^-oSL>- tjL-lJ 4_ul M~ I III CjVL>> (JxdXI U 1 1 

5> mi LlII j j Cj Sj_iIuLiil i__)l_jj^l (jl « I i4^aj^LII 4_ujjLoJI CjLuj mi "ill jj- 1 -" (JjJ^I SjL^IuLLa —X 
JiM_JI jLiejl jjj^ 4j_jLptJJ it_<bLs^! *Ij_lJkJIj i4_iiLx_JI <— ll ,« , nji,l j i4_L-iJb>-^l dlL^JI ^Laf 
1 il i^t-^VI (JLx-a Mill j j e CjL-ujLvIIj nj;^ mi 1 II ^1 1 11 i~ 1 11 VI i—ljLtjJ LI Ji-La 4_La^L-uVI 

.O^LjJ ^JJ^pJIj Ml J 11 
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L^VI fl, „r,,„l 

(JK Mil jl_x-ilj "tlj C.ci-«-l! i4_LI! 4_jaj^ j-II (jl—uj-i^U (jiajj_*jj it_uL»- (J^ (j-a jJaLsJLl 

i—ilaljjLJI (Jj_«jj (jr^l 4-ul i a <VI 4-i_j^L>. ^jl i a \*$\ -Sj-^=-> ^1 himi nVI (jl (^Lx-iJ I Ji^lj tAJbj i*k 
.^jI j (Jj 4_ul 3^>iJ! (j^J «Li (j aSu ijj 3l_pJI ^^ks 43LJjjAj±>a (J^tll ^JLljIII £3 1 jjJI j 4_j_LLaJI 

Gregory fj^h ^jj-j^jj.^. 4_iJf ^jJ! j A Jl ^1 . a " , B | i-aLJej t j_a i_jLi£U «Ujj_Sj ^j - 

j-^-i '(j a ) JJ la 1 " jl-S 4jjJ_i^>! (_£ jjlj .jiai sLolaLa . J t j, j-a- " i a a JLaj>*l . J 4_oj>-j3j Pence 

ji^Jj (jPJI (3j1_2j>iJ! (j-iuLi i-dLLi jjl (j^Lc igj <^U L-aLjsjVI j^jj '(jjj-O l^^ 1 -*^ 5 - jj-^^' 

jJajiJI ' 9j i^aj ^jl i ii <l (J^ J o i~i" 4_alj£L!l oJufcj t^jl i ii i^M 4_alj^ ^ C ^.^\ < n^l JL^jj — 

. (dlj-i-u^M 3jjj-u) ^^i>T I** ^ iXj&J^> • iTi* a jl 4jjJ j I 4 i .i t-w 
i_lUj ^J "'^ ^jj-^ (3i>^ (J^ ^>^L5jlJI ^Ir Co^eJJ 3j i n^l JJJ ^yj g ^a^l 1 nV I jlSjj — 

Laj iiia^^JLs^l (j_a L^jjLajs-j <_ il i a )V| i la a >■ (j^j-*-! L*^ i^^l i a <VI £j-<-JI 1 ta a>. (_£l i(J mill i La aa> 
.Cjjjlji! allaJ (jjLiLajj i^jL>J,l ^Ijj j<s-1j^>iJJ i^Ls^j^/! <a1jus (j-a i_dJj ^If cujILi 
t—d-X-l l_a (JSj ii>lj-i»-lj oLuJ (j,^ « i nj i>j_LJ>" (J^>- 1 (j-oj t^jl in t^l d -»- 1 . ^> t jjjjJI — 

.«4JLI| ^ju^)) j jiA ^jl i n i^U sLl^lo^ 4jeLc^j9 
tjj^J! J iSL^j-JI J S^LuaJ! j *j LaJI (jAjlj^ 4_L«_ikl V 4_ua^Ltjjl 4_Jajj^ Jl»j jol«JI — 

. JjjS Vj JjJo- >Ll (jrol*-!! JL?=-a 
: 3i>^j JJ^^ 1 J^'jdJ 

^ 1 n >j 3jjj_ii> ^yJLc j i4->JLi^aJI 3j_uV! (jjjSi ^Ir 1 ii^M (j^sj-xj ^jLlJLI tfJUfc f-^jus (_y^J 

^? < n^Mj n_ijL^^/! ^Ijj (j- 0 j- 1 - 5 " o-°j i3L_l>J! tJ7 SLjj i~it p jl 1 n tl jLpj>-^?Li j i a itl 
n_^j_iiijJ! j3l£jlil fj *jjktl (jj^JaJI jjb ^ jJ! ^yiij in 1 1 ^1 jjJ! jjk JaAfl I j LSj^-Ls i_iL>j!MJ 

(_3j_tjj ;_gj ui jtl ^1 1 aJu 1 11VI Lillj ^If *LijJ .SjLcLaJ! tfJLik ^Ir ^jj^kJ! in^l ^-J-JJ Vj 

Laj 4_i£.L*1jw^?! CjIS^LjlI! (Ji>"J 3j_^^?l ^Llaj JUJL4J L^jI hi (j^a 3 J 2 « a O^i^ ut a ^1 i^^JJ 
4_iliLc «.LiJ! (^yJ! J uqj JL9 J-«^I (jl (j^- N uai3 1 1 j'^Nl j CjJj! j-a (j_a 4 j r j qJI jj^a^Li Ja-UjJ 

tjl—^ ij\ ^"1 ->>J . ^ 1 n i" <_u_U Jiit-i tl (jylc (j X « M ^jl 4JL? cdJi ^jl lIi (j-aj i<t aj aVl jl SjjVl 

.i_)L_>iJ^?l QJ * J-Lali 1 a ' V (j-ij-II (jjjLill (jia « 1 1 4jJj_3 «J -»- 1 < ^> a t_J^e_) i_a j i a (Jj in ill ^1 1 a i" i u 

. ,^»t I <_iL>. (_ r Lc j»JuLa . > ■ ..I At I *jj» (^yjk (Jlj>.^?l *>j_ifc (J!la 4-uij Mill SjL£.LSJLa 

(Jj-aljj 4_uia_SJI (]_>^J t^j, al « tl Cj^c_lII ,jJjJa 4_lS_C I a A > ^a^LuVI ^j| cdJi ^ i« a (j aJ tj 
^^jj Lajlj (jJjJI I j '^'^J.' ^ ^J-^' SJaLkJLa t 43Lal mi"i<Ij ^sJjlJLI ^jl caJ^I ^IjLir" nil i—ijL^if 
Lil IjL^ i4 jal 1 nil (jr^l J-iJI (jr^ 1 -j"! al . 1 , „l j^yic £3=_iiiJj 4jj in j 1 1 j_LaJiJ L^jLal Jlir "< 1 el 
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(JL>J,! (Jj •(JJJL^j J3-^^^ ' "J, ' . CjLjjJIj jlj_L->JI (JL^t-a ( jr 3 ^1 i n i" i n^?l (j-a £_iLa V 

(^j-AjJ! (jjL£l! (_LaL£JI ^1 mil uiVI Laf .(jl guVI 1 j J] ^L-l^J Jl£ 4_ja- mjt ^Ljjj ijj mjtl 

J 



4_jL£ 



j_ y lc i Lflia *j-^>- (_r^J 'lW j '"N L>^'- , - li, O^- 3_iL^"^l J-aJL.t3 

Ij_a 4-1 1 mi"" jL£j 4 j a J m U CjLuJLjJ! £-J-a^>- 4Jl>-I j] <>.lLLa ^ a l f y>j ^ ii a 
^If J—a-j-JU ^1 i ii i" < ii^l jL£ lilj . CjL3^LL>"^?I '— « ' -ij-^J (j-* t*Aj-^ (jr^ '(jr-^-^* 1 -^ Chi^-*^ 
1 " J ''" ' ^ ^ 1 "*'"' 1 "I C)\-£ sM^>-^l CjL>-jJLi 0j3G jj-a jjiSl CjLuJClI! ojjfc (j-U 4-1 1 uuJI 4j>-jI 
jolbj a " i ii a ^1 i ii i" i n^? I 1 JLaj-*-i ^jyjJI (jr^j) ^i? -1 ^ (J-^- 1 d J * C^al-iLaj . (j£La_U j-£>- (_y3 

ii-dJj ^j\c (JjJjJ! j .^JsjJLa ^L?e_L!l jl_3 iCjLuJljJI j-a 4 <i 1" -%J, I £-J jjVl ^If I aoj i Lbjjjlaj 

^1 him ml ^ I j-stj»o Jl£ I _o-jL^ 4_tibe_J! j_£ljj,l (>2a-su ^ *.l_al*JI j! i^^D j-i <j£. jM_c^l j 
1 1 ■>» i| ^^jjjjj JlU ^Lx-Lll j a" i ii I J . 4-LU-c>. Ll^L>- y>l JLa- " i nLl jljJi^J t_>-lljlj j_»-aj j_ljLL>-J jL^- 1 ' 

^1 Jlir" i nLl o'^J-^J (-dljlj ^jljj^j jL^- 1 ' ^1 i ii u i nLl LiUij 
4_u-lJL>. Li^Li" ^_ya »lj i ii j 4_ijj^?! (_Lij 4j_LSj O-il^ lj! t»l a 1 1 tl jJs^jj La£j kiLui La-«J 

>t jl i ajVI 5JL>- 1 uaj] ^*-ii2 5-tlSlll i>juk (jLa ■ L^jlc <_ujje1I! j<u 4_ujC<J! 
^j^Uj I 4jj_3cjJ! ^-a- i" i ii J-A 4_ij_3ejJ! jo"i" i n (Jjk t(Jlj i ntt (j njt in i tLi (jJbu i Laj-3j 

iS^3 • pi 1 " 'j (_LalxIb Lljl S^jLaLij . . . ^ ^J- 1 *-^^ Ti i ii (Jjfc - .(JI j lull 

(jl jo^J taj pi ' tjVI ^If 4jJLa-"i i n a 4_lL2j (jjj^j ^Ir s-LaLs^/I n_JaJI CjLl£^L>-I 

■ ii " i (2)J 4j_LaiLI ( jr La-*JI jjjt^'ll ^jl (j^a Jl^LjJIj i^JaL>J,l oJJb diVLaJLs"! 4jLj>»l^a 



( _La^>JI j_La (JjI i nj -j ->-ll V (JL-J-ll Jj j ' " ^Ir j ii_il_>ij^l CjLj_L2j 

(Jj i^jsJIj 4J >*MJ 2lj_oJI (_>-ia se flJIj 1(_Uvj»JI o2>j ijr ^ j<^jeTiJlj 

j-aj — 4jLa .j_a-C i^lj Cj 3j dil ijajj • ilj di\ j^o-lXI l*Jj L (j-a ^1 i^aVI (^Ir 
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I 



2*006 liS^I 5 5 M « "oil DWlibgjII JOE Oilgj jlllliWllll 

^LSLa^l aj 2 j ■ " 4jI (j}Lj_a_jj ^1 i ii i~ i nVI t_4£.j_tlj i_f3^_>JI ■ J At-»tl ^jj^C" j *.\\\ a 

. Ll^l^ LilJj .UAVi jl>JI I JL4 JlI£. ^1 nimnVI JJJ I flSjJ 

ji lm i tl J_i jljCL-alj i«Lcl_i_i^> ^1 t-jLso^l (Jjj-so Sj—tiai* SjJaa> (JitAJ ^1 i u u < nVI ^jl 

(j-U 'Jj-aU (J-aLSU! ^IjjJI |_£jJL>J,l jLlLsJ p£L^tlltj ijjliJI 4_lL«-C (^ (Ji-Jdll 

I Jufc (_y3 3j a (j_a j ^1 ^ "I ' -> " ■ -I pj ^JLLa i-^tl | j_A (j! i t^^Vj J Att 4_cLLi^>j J AU, i_iL>ijl 

<J A al jJLa j j C I mi i" J« flj j«Jb (_£Jltl ijjjjSjltl (j-a i U ^ itl |j_& (j^J • ((Jl At I 

(^Ij 5 j «j Jail 3Llj>J! ^ *LbVlj *L)Vl _>_) oj^ 2 <_r^' <tJjJlj-!l ■Sy^ll Sj^UAtl 4jjJ!jJ! 
I ua 'I (_>^J i L«_A j^?j I ^ 3 *j ' aJll 4-i 1 Mi'tLi 1 La A<a (jauJ (jljJIjJI 1 jj3 c-o^jjj (Jj ■ J j Sj ) 

j-a ^Ir 1 ^ -pi * CjJ_j>o ' " ' I JJ Ljj 1 1 JaJlia (j njt ijJLi Ll^j-J (jljuLbj (j^l j A 1 jjj . i—S^Ll^^L) 

LuajJ (Jj h^-lLCl!Ij 4_iLcjJ!j 4_ujJltl ^£ cLL-jaic ^ dibtjjjl ij 1 a 4j*_uj (jr^'j ' p 

J_^-l _jJI Atl ^jl i_3j^>JI ■ jl j C ^jJ! j«J iCjLxjI j i-Ti—re— a (j^>JI (J_j_^o 

""'Ijl SJI 3j_iLc CliL^-ifuJ! (((jjxjj—u)) ^_ y fl j_iTu_lI ! * 1 <aj (Ji>.jijj i(^_L>J! 4_cl_Li^> oj-^ * 

liLlA j^Ij <b oj-^ lS'^ jtikj^sl!) Biocapitalism S-^jJ^^I 4_JU^a!jJI j uac Jilijj 
.(^'W j iy u jj ^ Harper's Magazine jjjjU.La j>jjU> ^ 43VLia jl^»T 

di^jl 1 11 "it I ^j^- 4-iL>"^! ^1 (j, « ' aj ^jl 1 11 (JjL>- 1 aKj iljUb LlI^j ^ jy IL>"j i«LA_lL>J! «.JLi JLla 

^3 jjb jjjb iSjjJ! ^JJ JlA_j ^jl Jlajj i4_i^m 4jjj_LI! <J 1 1 j Atl j j A" (jLujj^l o' ^"rU 

. LajI^ 1 ill p La « t «LA_iiiSj 4_lL>JI 3|jj ^1 tfjLflj Juu 1 4_ij>. jJ_j t i_lI I 4jjjjJI ^ I 1 * A tl j j,-* A"t d Ajij U. 
1 3j,„ljAtl (Jj_A_i LaSj i^aj (j^- (Jjj 1 11 U j-A ^_u^>lj i4jLa^/l (J^ic-i ^jLi ^jl 1 u <^l ^J^>J J-SJ 

^jP-tl «La5L>JI j ' A 1 3j_li>. pi « tl I g-Slaej (jP-tt 3jLiJ^>JI Aj Atl ijj^ulj juIjJSjj ^^LjlII 

4 j a I « tl Ajl ,>»-»■ It JlJjI Ijl LiLIjJ i(3-a^>- (j-a (j\ 1 u <^l La jJloj Zjj^uj ojj3 ^jj^jj i^jl 1 a <^l L^J 
4_o£L>JLi ^^^j^lj .4_oSL>JI S^Lij 4^j_»il SjLjj_i qj~ A" (j] t_o^j JlA_3 i3j^p^ Ajl i>» ^ D' 

.«3LpJI CjLUlJ p i l.i. tl l£JIjj)?I 
(Ao 4jT lt l >^)?l) .pj t^it tl <UI ^|>^\ ^ >^-J^ 
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. Sj-aiLSJI * (0 ) jj La i " * — ^jufcLifu Jbajca * J t (3jjj-' a j j 1 1 a 1 1 Ltg * J 'iBjL/^j l^^*-** 

^jLtll jb AW jjuJI 1j-^I 31, nl, n .(.JjlII jj-=ej - S-^jJj-^-JI SjjjJI :Y« «1 < ji>1 ,,i a - 

. 3j_a1_5J| 

/ jjjISI ujlill JJuJI 'Y^ jiL^a ijiLill (sJLc .(jj^iiJI jj-lll <i>.j!l jjlalllj UjJI :Y* • * ijjj - 

. Y • • • j j a i i i O 



3_aLSjlil UjJI (J.1I7.U <S_a jjj.1 ^aJLi 31 mini 1 j>Ls.Vlj 3_uljjJI 3_u,jJ^JI : ^ WX ^ .~ ~ .11 SjukU - 

.CjjjSLII h_iIj^/Ij ^jjAllj 

j| Jlc| .,Jjj . j L^lj^iil . j>Ls.Vlj (jjjJI j («i«JI Jjls- ^1 i.imiiiVI : Y • • • tC)jjJ>-~\j 4lll Jji^a ijy^>~ - 

, Ljjj_i_u — Jj i*ii a j ij'v till jlj i^IjJLi Jl>. I jj I Jl_i£. jjjjoj 
^j'm-hTI ^aj Mil a"*^VI j <lj aUII I ;l uanJl i^jl ui i^U <UjIjjJI ^j a uJI : \ WV 1 jj_ai l^J>^J J> cJ^i- 1 ^ — 
■ jj-»-"i.iia Jl»3.| . j 3jt>.j3 iCjjjSLII n_ilo^/lj Jjj'nitlj <al n"ilt (_,',UjJI (jnl-^U i3^jjiJ,I jaJLc 31 1 nl 1 11 n_gj uuJI 
. Ljjj_i_u i j mi ', I Ij <L*^jjJIj CjL_uIj jJLI j^^LLs jlj *_a-aj Jl*^1 <La^j3 idil_tjj>JI 4_iJ : Y * * * ijjjjx 1 a_u - - — 
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plnll niniri 



plnll riinm 

(*) 



jJSLI o'Vj ^ j * ta ? 1 4 1 1 j iV*> i > t mi <1_luI_luI 
4JLsljv ^^a ml "iuu SjJI f^JLaiit CiUaLJijI jLa 

4jj JLS IjL* ^-UjJLJ La-ubj-a 

i i ii a j j e j-=e-i ^If J_Sj3 (<*Lj j se ■"<"< tl 4_u!jjJ! CjLlJoLjJI ^Jj-)l 4_p!jjJ! i all 

I juk £>fi (S^e-U j^lll i±Uj (j^a ^M^Vl jlj-^-^LJ 3LcJl>sj L^LijI J^f Ljl LdLiA CiMijt L^jf 

oUaLuj! (jj£l£Lili_« aJLa*j d j < iLtllj ^ I « tl Ij-^aj 4_iIjlj ^^^jLc! i4 < nlj jJI ojuk 

JUu . L«M^I JlAI 3LjL*JJ ojuii (Jj^s- ^?l p j i uj AuTiW sGLLsLujI ^jlj i^Ul^xB CjV^LIL>.| (j^3 
jj>-3_o fjLc J-j-c! *J i^Lc 4_iS>L>-^l IjI <>i nt l ((sj^o^ oLa U-a-" Mi l ^ jtl mi ? t diJi 

«Ll^^L>"^I (J^l miU (_>Aaj (Jj l-a-"i \ jcZL>-lj i«LuljjJI uxX\ J-^- I J *J al " ^j, i i n" I (jpJI CjLajl « <i 1 1 




nlcJI Q1D1D 2006jiniiiJ]-jjgii^5 InirijinJI 

<=t j LS l!Li p U tl JaLuj! j 2 * (_£j-J! ■ ~ 1 1 ^\ ^JJ « . tl t_ukja 

I J_A j» jJj . p I « t 1 i_3 1 J_& I (j a 

pi*.!! .4_jii^Jlj (JaJI ^-Lti 4JjLt* ^ ^(Fred Dretski) 

4jjJa_i CjLiLc. Jjj a gh ' 1 i ill i ill i ^iUsj" 4jf) 1 t Ciljl j a" 4_j_3j_*-a 4lj < nj oJilc 

(jj >J ^ p <j i n" (3j-£>*f) 4_oLa CllLjLi^ ^-2-3 4ji tTitl Laf ;(J_lHJIj j j i ii rt"itl) 
Jl^j i4_ljLo^>.Ij_i JLj-aLa-a jLsol j-ir i aJ dll JL*-a (Jj LiLjJa_3 Ci i njt 4_uJljJI dlL>"Llj . 4j&j-u3 

. o\ i" Mil £_ua^a I uajl '"^ I j t i Ll9}L>. I ijij^a > ■ -x I S 1 1 o Jub < 

LJLc. 4joUtl (j^-jl J-SJI (_j a uu a ij\ '.jyAjal^. ^1 4_uJLltl j pUtl tlaLsJI 4_ul_i j-;U-Il j-^j^ 
ClLd-j * Laj 1 1 ' ^jfcl—Lj-i (2)^a (J_jl p-A p j i " fl 'I »1 ol«tl (jlj i4_lL2j CjLiLc. Jjj 2 >< ) ( Jr 3 (jj i j La 
4A_lJI ^ pSL^elJI (jf p^J JaljJI I j-fl> JJljIi . [1 Y - 1 • i4_uLi] p^LjjJkj 4_o^Ll]l 4jl3LUI 
p j" 1 1 (j-a f-iSj^ pi * ^ o' pi 1 " 1 11 } 3j) ' " i4_llajJI (—SljUfcl (j-a I— SJUb (J_) pi « tl CjLlLc. (j-a 4-lLc. (j njt 
(jL J^Ls-f iJjLaXI ^ . j-uui^\ I ^1 j mi! pUljj I JiSLib jf i4_JI (^1 4_l£>L>-^I 

Jl oUUJI J^=j I JlJs- «J ' < fl ~ 11 dl 1 fl i i Vi'tLi Jl 6^1 ^ i"i" 4j_j_3 i La lljj LdLub 

.pJUJI 43jJ ^^j^^ll 4o-jII 
i-,A aij" ^jl j_La ^ a I « tl lLs! Miitl (j-a lj— V Uj-^>" Cj-)J_>J! j « tl <J J Lfl "tl CiT i^l 
£jl^a Jlir ~ i ii a I j_re-i-i-a I (j-ij-tl i»l aUlt d J *J JaJI 4_1jjJI Jj^ i"i" Cjj_x_lII j^lj_-aj CjLt-aLsJI 
^ Ir 4_>J1 a i ii IjJI CjI cjj *tl 4_lLc . j S" 4jjLsoj d J g I * Cj L^j-lu ^^1 p j"l a. i j a j ^ i 
^Lij^?l (jr^-t 4lj i nj Jj^5E_a pUtl (J-t>- LbjjJLi ''"1 j i "I 4_l>3 j£L>J I j 4j^Li^JS^?I ol cU^all 
.4jjLil 4jIjljL£. (3^J L-uL-ul jJlSj ^aUtl ^jj miU 4_aa^ OJi£. IjiSLikj ■ \j A <tl i_ 1 1 h'nj 

(J^j ^ pl»JI i—sljubl ( j- a LajLib 4JLuJ! p£l^tlLtl pUtl «j A , „\l *a. ^ ^ . i j ,~, kj lL dJj (j^. N 

a j jU"tl (JJ J_a_»JI LaJL «U>-lj-^3 Jlj"^^? 4jjJij| (Jj-Sj IjiSLfli . 4 j o j" i ujVI «Laljukl {j£. 4 jmLml 
Jlj>-Ij ' >j JJJ ^ ' " (j^ 1 Ly^ ' a ' pi * ^ u'- J L^-°^ D^JJ- 1 (J- 1 ^- 16 - 1 ^-a_t£ ip I « tl 4_i p i n"n mjJlII 
. [IVj 1Y ij jLaJI JU£.] 3jL>-lj 4J_«j(J (j-L^jvj ^j^l ^ ujj i^j I or j^>-Tj Mjj-la-i 
(Jjl i Jj_3E-a j J '" t Ij j j ■ " A" tl ilti a j|^_a| J^j>. ^JJ i. i a>JD (j-a 4_<iJ iLiLt j (2)-a ) "' ^1 
JlSjj if^- i^jjjjLltl * ' La-;i-3 I j fl J 1 Laj) 4 j <i Ir 4_3j_»-a (J^ ^^-a 4 j i al < uVI 4jL»JI »l -^j" i 
jl_L»_aj ^>L»-tl V-ij ^Li-l-a 4JLlj^ pi»JI i_al JL*! (j-a Jui p^rcTiJI 4j a * 1 tl 

t^j ol « tl lLs! in itl diLil—iJ l_^_a_j_2_>o 4^>-jJ (3^J Ag-UJI j_il_o-jj ■ jjia *t I I Juk (_ i i n -fcj . I Ajjtt" 
^ i ^> La j j . flj (jPJI |^j)l « tl I gjJb ii_flj^>jJL) flj ^jyjJI i-iUj A) 4_uj_a (J^^/l ^j)l t tl^ 
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CjljjJLa Oj La-i i II I gjLjj la ) ' ^j^j" « i n" "I 4_i""j_-a ^Ir *^l ^jl t tl Lai ij-&l_ol"s £yi 

4_ii*i**JI 4_jLLLujI jj <" <>_». <^jf j-Lu ^? tyAlaJI (j^axaaelll j! ^yifj I JUfc (jl .3-IlJI 

. (j La JlA I — 4-La-LflJ I LfcjJa Le^a (JSLl — 
(_£jJI (J-lj^-lTl!! j i " ^jlj iplnJlj 4_lLSjJ! ^j-u 4_<Luj 4j9}Lc p^ 2j (j! oJUfc ^jl u> £yi 

. (j'lj * t ! (Jj 1 i ^ j i nj" e (j-L*j Cj I JjlSj (j-a Cj JLa-~i i u t La j > * p j ^ 1 a j J «• 1 a I « 1 1 4_) ^la^ej 
(j-a (j^sLLa V ■ 1 j 1 ^ ii i njj 4 j air oLj ta I ( >L}X Ljjlj-il Cj Jl^t "i i uJ (j! 4_iiJ""llt tjL£ La 
, 4 j, ' £ " 1 1 e>j-xJH La-C ((JI_oj>**^I (JjJa-Sl *j ui\ i a j j C i u a j (Jjj i u a pU tl ^jLi p A i u "tl 

Jua jil Ji^ii 

^ ■ £ " 1 1 8j j >■ I ("/LaG J-^- ^ ^!- ^ .> J "-^l a I « tl Jal mi ill 4_lIL*3 j_jj_au LajjJlj <J j 1 2 " II p j i 
- p g^LjJ la p $ • <a Jj 9 ^ jjjS^ JpLgellll L^jL^. g. LgJLatJ I jjj ii a ' <2>^>- 1 (*J Ja^uaJlj J^iJIj 
a ' Sj 1 4 j i nL-u I (JjL-uJ Uxaje^ J-^P ^ (jr^ 4_jjL2lILJI i u-iJ j-±& j-j_lsu JL>- ^If j 

1 j '1 j e (Jj -a- "1 1 11 1 ^jLu (j-«J-2 JL9j i4-"3jj_*--a (2)^2 pJ j-ibl jli (j^- 1 fl uiS>J (Jj aJUJI p j *W 

. [LaCey, 121] ((SJljJl^. ^JJ ta ) (J^l ni a JUJLxJII 4 i i uLUI pj (j-a ,3LeJJ ' L^-Lljlj ^ i ^> 2j 

^?_aJ 4_iSLc>' o' ' mi 1 tl ^_a-LiJ»JI ^jj_iIl>s 1 j * ' (jP-t! li ^^J3-^^ *j^jiiJ tjl^ La i ( _^sL>- 4js-^4JJ 

^^^jJijJI (_^jjjJI (_)ia_a_>i-J I (2>£. i fl ioiSJI i ii a (^Lu-S ^yi ■ <J j * flj 1 1 1 j"" > sej i a I ^jP-tl 4JLlAJI (JjLujJI 
Mil's I j 1 j Lulj CjLjji (^j^jJI jjLllII 4^j_^ ( j-a 4_c>-^l »l air oj£La (j^il i n's^l ^_jj_La 

. [V^ i] £jLl]! I JiiejJ JL^ (^1 4^tjL>JI CjI j ^Utl 

jcJaJjj ttf JLac J^J-f^ (jj^ 4x.L Mil I j AU>j \ i4JLjj 4_iLL JljIj-i 4_ilajJlj p U tl (j-u j-i^LajJI (JlaJ 

■ 4 j * ^ " 1 1 1 -j j_jIj-j>" j'jj' (J-a-SeJlj i4_ilflJLtl (jjjjjJi ^ I C ^ i uJ (_yjJI «.LajJL p I « tl 

i>JUb (jj ' ^jlSLal ^£ Lilj^v "It LLj) i ii a lLJLLA ^jl - 4j| J^-j" L?jLu 4_La^ll3 ^jLcjJ (JilftJ 

La i^^^Lt^Ij ^^j-t^ ~i Mil £ju3^ja . 4_LlajJI 4jUaLjjl ^j^. jJiltl ' flja^J . M-t-^l pi « tLa i4_il_iJI 
(4 j a J~ i ii l| ) 4_L^j_»_aj (4_lj>»jJj) j i ii ^Tj 4_j_a_^3 CjL^Ij^ 4J i. i i i uJ ^? CjLLaLuj^l i>JUb ^j! ^jyj-*-! 

. 4-aJjLaJI 4j>"Ijj>> (^jaaj p j i uJ La jJ-9 i3 JLlJL>. 

- - • t • 

IjjjLjj 'La-i^ ji^l CjJJL>J! juuajfcJI ^-J-^l pi « tl ^jl *lj-a V 

JLu pJ ,«Lllfllll 4jj!jL>o| (-ii uU LuLuul < 1*11 1 1 Cj!jj_>. ^3 

(ye Mgj) mi L^3 1 Is 4jLc t aj tx'tl 4 ja Utl 4^j_til 

U> jJu ^1 4_;i)Mi^^l CjLj-lAII (jf ^c^> . p I « tl 4jLi jj uaj ^1 (2>^H ^ ^^ iJU - 1 ^- 0 JJ J^Luia 

LLaLiij «J A '^>j« p Utl Sj£Li3 ^jl j jf '.SJljJlj^- 4_c-a-L£ CjVI « mi'iL pUtl i-iJLjl ^£ p j i 4_il<Lltl 

. j) ua j-a Ij (_£ I (_j n*\ » 1 *i? Lla i ^Ir 4 in mi ^a Lu |j ^laj I Ju LtA Lc j) ua j-a 
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^LUI 

4_aL£!j». I j_J^ jl i " i " ) (_., a 1 1 tl lLs! Miitl I fl « ^ *k> ^_i«£j_Lc 4_a3 . 4_La »1 al t tl j^jso pjfc^jj ' 
4__ujj>. jjljJs p j i a fl ^Ir »1 qJLatJI Jufcl^o^i jl (_yJI ljufc -j a" luX\ (JjJlslHII 4JL)l_3j 4l-3j-a 

j_3e_su d jMj , „l gjjc^>. Jj t p U tl ( jr 3 CjLjLuI i_l!LL& Ci i ii jt - ,j'-^Jjj fl II |_£jll^e^a t A " , „" V 

^jl*JI ( Jr 3 1 a*** i4 jVil i i"i i ii^M CjLjLu^! (jl j i ii (jr 3 ^jP^*" • I j "*' (jj-j-a jLa-ii> j£. I aJ-dLa 

(_ylc «LLajj jj- 3 j ^ "-" i_j ^ '* ^Lul d^- 3 i^jsoLlI! ^»L£L>*^I I j ' p i ojj 4jik 4_i_u^ 4_a3 t4 jK i"itl 

- I j d-j i "VI <J j ( jr 3 f^JrH^ ^- J dJ -sLiLa jl ua.IL>- 1 ) I Jufc . 1 j Lj « I CjLualjJLal jl pi aJL-a a 

. Jal i i" i nVI 4_lLloj ( Jr 3 (J^ujj 4^ej_^ Li! miJ 
j j i pit tl i a! , t j " . . 4 j i i i ntl «L9}L_*JI ■* j j A a ( J t lL>o j if 4_uL_ujVI 4JLcj-i jj-*- 3 
I jl V! 1 mi ii jj£i ^ jJI j£J i4_i_i_u- U diLLLujI JU^>j JjL^eJ 4_jf (^risu L*jl j-4>! jtMl 

r I a-u • "I j-a j^-»-"itl 3jLc \ i n~i < (j-L>- ^jy^j . Sjjj-iia L#j ojj^LsIj i LjLoj I j" S ■ • i LjlSLo L#jjjL>. 

J <^>j j-a (2)^4-) 4jj_iIiJ J j i ii V 4jLs i{j\lef$\ Mill 
^-tB^j ^"•j ' ^>>L»JI iS^LtJI ^&^>* ^Ir ^^^jk J-Ic ^ ii i nj-a (jl j i nil I jufc ( Jr 3 iSjjij is> (jl^Hs! 

4 J ii i ii 4^^Lc ^Lj^ j ' (_p2>j^ ^ ■»- ' |aj-J5tiI (JLx_a V i ! Juk (3^J • < J~ 1 11 'j 

. 4 j o Ir 4jjJaj ^\ (jj i^-> j-a (j Sj^JI (Jj-a-" i a ) 4j| I" i u t La nj-UJL>- 
j^a j SjoJI (jLCal ^j\c {jJb\j^ 4_Laj^>J! 4j!jJl^ (jjj pUll ^j!jJ! jj .^»"tl JUm icdJi ^If 

4jI .(_p3jj_3 (j-° ^ ' 3^^-*^ 

^If Laj^ J-^L^ (j? ol t tl (jlj 1 1 j *j « ' CjLjj ]g ' 4_x_i^> «Cj_ljI)) Jl^ p 1 1 tl jLi jJ^Lajj iSjlSjJ^I 

(jl 43LjjJaJ jL-a (j| L*^ i(_paj^ jjja ^-^-J J^-^ U' (O^lJI *-;j|^ (jl J-J-C . Jj^ t5l « p i n > .» 

4j 4 _ r Iiu^J i^jJI (J-U^c- lT l! I . jl j i ii *>JI (^ L^JJU>-I (j£[j (<jJ j^LSj 4_^j>.lj-a J-J-C I ^ r jl a (Jr alj 
lLs! Miitl 4_u^Li»_3 t(J-ua^ ^ j j c ( Jr 3 j^>i-i 4_2j ^Ir l_ujj>> (j a < nj^a Sj-j-aLtil 4fll flfiJI ( jr 5 »1 a 1 1 tl 
gc. j 2 j " t 4_ul_jjjVI 431^1 J t" i nl ( Jr 3 (Jj <J j a jlsl ^ >.j, ) tl 4 j i iijLa-a CjLcjj_i ( Jr 3 (j_«»£Lj V ^ al t tl 
(j_a Ljjjijjj Lu^Lo£. I p I t tl (J-»-5=-i Lva IjUb . L^flJLseJ La Cj^i (J^- 5 " I j * a JjuaJullj <GLjj m ' 

.JjVI jl>JI 

(jAj^> i( jr Aj^>jJI jLljJI 4_ii3jL*_a (jl j i ii ( Jr 3 (jjljSj pjjbjj oLLlS i^jJI i4jJJljso^LII IjLi-a ^jJLu 
4\£.j_a-3cja (_g| ^ j i flj Lajl^ (j^JJ-i 4j| Ij_lU ljuk ^^J-a . pi t tl ^Ir (_p3j_ijj (jP^I 4 j a j" i n <VI Ji_j-l2JI 
. [Fuller, p, 127] 4 ah ^ CjLl^I j^al ^jic 4 .n mj-a tljLjJiu (33j 4_j-Sjj-L-^aVI ClLila*il (j-a 
■ * j fl ■ 1 o>j ' " ^" (jPil *~'ljj taJJI JJi^>o V 4_*_l_lLi]! 1 j i a ui SLj (j^il j^LsjJI i^_t^jl CliLaiSLi 
(jLaJi^>. (jj i nl j t «L9jLi>a . J^jj CjjI_jj>" (_^l £_a (j i ujj (j^il (_p3_Jj-iJI (j-a 4J j-us^. 2 JJL£. Lajl J 

jujl>o (j£. t^^\l 1 1 jjcj(J jl a""i i nl L^12_l2j>- (^ Ci i njt [i*\Y— ioV ijLajjjsw] Sj-l^AJI 
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LfltoJua pi «tl (JjLoJIj J-^J^J ^ LjL ^ J \j £JJ * ■ 1 A T 1 ^-j^ ("ilj ,5, IjlSj ' tall I 

.[Fuller, p,.114] < r.,t,<lt 

" a ) ^^LlaJ 4 a j I i n" (j- 1 ^ jtl I tito-fl (jjjJLso £jC pl«tl jj (_)jjj_£L) La a j^)^ tl 'I 
CjLuj d «j < t— > T 1 a I tv, il \ 4_a^>-j njj^U! pSLjso A^-^J (jr^ ^'j ^ '"^-^J-? C>3^ ^ & "' **" ' a 

L^J p jl i n'ltl Lil£LiIiJ 4_aLc ^£.lLi>a oJufc - ^ Ltoll ^-Jjj^I 4-il uu < 4 o j 1 1 n"j i<^j i i nitl Lfcj_ib!jli 
jojijjl • s-<_ r -" (J^ <j-° l3" **■" tl *(jr" l£ ' lP^J-^ ^ (*i*ll L>' J-^J J^LujJI jj colli 

(jul^3 A^-^J frLaJLall VjJ CjjjlII Lij_l*3 OJ^- 1 0' ^1 L? ^ * ^ ^JL> mi <i U La 4jI £ya 

,J^ju2 ^jlc 4^_LLi t>-iii!j_i *Lol«J! ^jl! ^^uJ 4iLa i[Hempel, 45] 2 , j ,U tl j_&|^ii ^SL^Jj 

ioIjj^cjs t A " , JUfclj i"i ^Ir (Jjj^jjsJ! 1 1 1 taj ' Lajl ^jjjLa diLiiil j\ Liltj . IjUfc p j uoljl&l 

La i- . 1 1 ii 1 p I « tl ^If Ij taj ^jPJI CjLlLLjJI . p j" t M ^ <>iLG (. 1 1 1 ii t j in i tl ^Ir -a- " i n ) j~ a I I JLAj 
4_ujjl_9 L^j| 3j_a »l a U tl (. i i ntj (j^JI CjI^jIjjJI j\ i_ kj£ ^xiajj Lajl dlLtlaji ^ ^j^a JLa-"i i u \ 

.dDj^ C.mjt 

lJljlIsjj ^Li-£>! (_jLj^j (_^jJI in U «J tx^\l 1 1 j j A a edJi (J^ ^l i al uajb 

Luj^>> 4 j a I « tl I «3Lj ta ' jcSLxjj t aj j A t J IjLA (3^J • 4 jolr 4jjJaj ^jj-ju 4_j^j^_Lj-al J-jL^j 
La 4^tj-i5 jl_Qi^l CjI£jJlII i>JUfc ^jlSLal ^3 lLI^v i~i \ La i4^ljjl Lit ^ i i uJ t La 4 » j ■Ui 

4_JI j-lajj La ^Ir i a " ' *j-ll flj-i La» [jLfl njj^ (J-^ 0 ^-l-l *j Jlj>> ^If j . CjLjj to ' (j-a ^^-icj 
. [Kuhll, (2), p. 1 13] « Lg.a.U3 4j Jj.^ ^l 5jjtx;tl - 2 ^ ,^ ,tl 43l ^^ic l-ii>b La jJlS 
4 j 1 nL-u I pjjbLa-a j^j 23 p j i " ' La_il LiJIj^^l 4_iLa£. 4 j al « tl 4jjJaJj| t _ 3 JLi3 j^uLj ^j! j-JlC 
ijjmi Jjj i ii ^1 « 3 .(_^sL>" '^"3^ ^ « i ^->^J I i 1 1^ ^Li '^S'^J pUlt ^jI^JI uaJll I L^-Jk: (J a" i"' I 
4j»j i 4_a- (_p3jILflj i_Ju^3j (J^ ^j^/ ij^jLaj ^j- 0 J-Laj-i La ' fljcaJ «3j_iLc^a 4_kJ)) LilLub tjj^j (j-! 
^If pILx-a 4j^/ tCiljj to III (j-u j_iicJLtl 4_iLa£. ^ j *" «4 a ' "L>- 4jj^so» LdLub (2>lj •li'J-* - ' j' 

(j^- Cj_iJ^>JI 'I iia 'I <J Ltol ' tjj^J oLjvlaJ 4_x ^ If jjl uqj ^jl 4_ij >u (J^ 

1 j " j 4^^Li^> dlLjj to ' 4_a^lj^a M-C ^?l jjlajJI I Juk Jii-a^ i^ jr Ia-a (_^| ((^ al « tl jj LajJI)) 

JLp».jj)) ^1 3j CjJI jjl uj ' ^JJ ta ' 4jj^r i"i a L^j^? g.^ i~i t 23 ^? CjI ta>-^l td)l taa-^1 tl 

i'LJI ^j)I « tl j-jI i ii (JjJlitJ ^jl (_p3jJLij (_^jJI ' 9 Lj J p If 4 *il i ^, ^. t _ y Lc j >l i j 3 '«|*j)l t tl 

. I jjtl (j^J plf (J^ LkljJuu Cj^Ij ^jLi I j *j« ' CjLjj la I ) CjI toj-^l tl 4 'it uj (j\ (jo* 

j_il_i3 L^J ■ > j »^<" ■ tl 4_t_fljj_i_L-a^ I pi jla » tl 4_»j_lL3 ^j! <J a j 2 >■ Lkj-ilu 4-JlSLil lj-ij>.| Li!Lub 
4jj_Lx^ 4_uLUI j t4 j i n 3j_ij>. ^jVI ^jl Liltj . 1 j .tic i j " , „ 1 1 4 jaUtl S_j>tojill 4 « j j U L ato * ^ 
^ tto-j La 4_a3 fj <u\ jlj-^ jLitjl L^uLc 4_uLjJI ^If (^yJj^L vl j .'i." . t J j j , „ i4_jjJlI 
^? 4^^L«JI oju$3 i4j^lajJlj 4Us^\l 1 1 (j-u 4_lLl!jG 4^^Lc ^Ll£ Jj i uj ij^>-l j~l±»Iu .4Ilx-u3 
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^jjjj J-JJJ 4-i JiJ Sj (_£ jJI jll! jjfc ! JUfe . p " ' I j xL: (j *a j *" 1 j * j » ' £jL-9j (Jj j 2 ' 
i4-uj^>JI 1 '1 ua SJI ^Jjtt" 4j!jIjJ9 (jl (jl 1 1 n-^-i i4_l3j_*JI (jj-^ (jji^jjj 4_ujL£lj_ajj 4£.j_i (_.,lf 

4_*ii icdJj j^k. . [Gupta, 325, 323] L>j_^L 4 j alf dilj^iij ^IjljJa ^ <»" tjy*. ^ 

4_jJj (j_a CiljK-JjJI jLitjl 4 j 1 a f <>j_j_1j La JSLi i J_jje_jj CjIjIjJs lL!LL& (jl ( _ 7 -Lc p <j 'J J 

4 i a "i i ii \\ 

i4_l£^L>-! <J j ^ j3 j taJ 44JVJ (j_a Lai .(^j-slJJ miU ^If !j_ii> (J^ 

4_iJjJ! j < C 4j!jU <>.sLlj>.j pi*-!! 4 j f j-iiaj^a dJ j^v mi "ill (jSLa-j-S 
pJUJI (jl 4-cl j Mil p-cjj Mjj-II 'P» £jL-3jJ! (j-L) MjJ-xLolII j— i_i_a-lJ! 
(jl j»Lu_) j 2 ' I JlSLik .4_j_a_J_3 ^l£l^l m£| (j-a j L>. 4jIj ijoJLjlII ( JT j5 £jL-9j J^jusj^ ( ....-»- Q ^Is^a 
(Jj^ti I ^ j Lu j jj aoJI (jlj i4< 1 aLa. tr 1 1 a jl ^ "V ^ pSL>Jlj ( jr *j5!jJ! pSL>JI (j-\_i 4JL^>LAll JjJL>JI 
d *J • [Putnam, 3] jji-VLi La-^JLa Jl>.!jJ! (j^jj_jj • a ■ 1 1 J p 'j 2j 1 1 iiL)l mi" < i_ kj^ 4jjj (jjJ 

^ LiK mij La jjJs 4_j_ai»JI ^IS^^I S j ♦U'oi ^ tfLp^i^l £3-1^ Ujl LiLLAlJI I (jLa i<JL>J! 

(JIa3 I j il fl pj ' 4 ' ' S3 (Jj Sjjjij ^" Cm 11 j t 1 ^jj ' 4_j_a_LaJI ^151^^/1 - <J j -i j 2JI I j"r \_j J 

. ^ a Ir jLula 4jI ^j^Ltx^jJI t. 1 1 n->> M^jJI t _ ;r »^>>J! J > 2j 4^^!^ 

4jjJl>> CjLuIj^ Cc^e-iJaj I Ifli i4_p>^J i n^^lj 4 j a j" auVI i«L>*j.sjJJ 4_ujJI mj j)"i i u a ^If Lai 
Luaj_^ (J-^' (J "J^ 4jIj i^Litlll (jP^>" t;r ^_i-3 Jal ul) <j| joJLtll Lxj>-jJj) j mj mi (Jl_x_a Cjj^sol 
(_^u-a_4J J if 4j>-jI j-Lu ^ al « tl lLs! uxill ^jl JLjso Ij£La . 4;L3jjm jj .".It 4_La 4_j_aa-2JI d)l j i liul! 
4 a<j a 4j aJUJI 4\£.La^JI ^1 (J^j3 (^^Lvl (_L-w (j^L SjJlJjJLi Jl»j 1 <j'j«^ ^jljj-i (j a J<j" (lr^>" OJ^ 
i L^L-s- ^ If SjJloJI LoL-u |<uIjj_lII (j-ajiaj ^j^jJ! (J^l Mill 4->JLjlaJ ( ....-»- ^ (jjj tl ti a sLaJLtJI . I ^JL>. 

^ j . .. aj mi Luk 4 j i nLm^l 4_iLiJI . *tl 4_i5j_i 5jJaL>J,l t_^-Tij ^jLllJI ^ ' ^> a lt^ 

(Jj i4_jjl_a^l^_i J-j-aLJLa (jj ^*>- 1 (jPj- i4 j aJbtJI C-lLjj to III 4_a- i^-> JL-a jl_iJL>.l 'J-'kl jUstl 
Ijij ^-jL^j pJLtll 4^vlj (jl CjJlj>- lil .4jjl_La ^-jl-^j m^I 4^v j (^ BJljI i nil ^Jj taJJI ^If JiLAjsJI 
jl i4_flJLic_a Jjju "i? tLu^tJ i4_oJL>J,l j^jLsjJI tfjub 3«.!jj9 d>' 4l^ .4"j^ k't ^jNl Ui Cj_uj L^jI 

4-lJj^. Lbj_Qxj jl ^jLsjJI i>JLA (jabajaJ (jl 4J (Jj i L^jI tj" i al (j^a (jSLa-i i4_jSjjb^T Cj^LijLjLi ^pjstj 
4^e_<^> ^ iLSjSLii MjJ-JJ (jf 4j (j-u-J ^(j^ .4jjjjJiij 4_j| ^^-a-J-ij i^jJI JLj>J,I ^ylc 

^"m (^jJI pJL»Jlj t^t^i tl V jJaJll (jjjj L*j| 4-ijstjv! ^1 Ja. ^ JL-^"^' -4jjfcwtl 
I Jjf (j tL (_5 jJI jL^-^Li UJ^J 4 j Mil 1 ^ j >L>>? (^ 4 I mi '°\ JLs- 4jj_lalll 

,[Kuhn(2), 6-7, 13-15] 
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4_ul i ii \\ Cj\ nilaJl (_^Li Ijj-j^o 4_La J-J^l 4_l«-) I -Ij— J I 4J_a_t^>l_) jj-j^a pi t tl tjjjla Ul I JUfc Jj^J 
dlj-aJ p j ' jj (j njt 4_j| Ju>- ^1 p k» ' (^yl e p j fl>l i ""I jjjj-^j-i »1 aUtlj ■ r I flU -^1 ' 3j_iJlj>. 

4_g_j_i!uJL) iy aL Lajl I jufc (jl j j e . c.c-*-l1 I <J j >.j 4 <i i nL>. olj-j-ij ^1 jLlLc^? ^jLiILcI 

(J7 jJ! pi t^^\< t L <_ij5cj 1 a $ (j^J ^ p_IL*JI (jl (jj-^ • £)T <_r^ Lc-»_l£ j Li-3j_*->s p Utl 4_a^i i u 
^ya . 4_ca-i I I a, IijI ac (_y\c < tal aj<JI j la «GLcjj_ij 4jIj-A^/ p 1 1 n"i i n s 4j|j ,<J "'Jj ' l£jLj 

^^yjjtj "i? 4_i_a_c9j 4_j-3j_*-a CjIS!jJL>.! <U| jJljJ Laj »l a I « tl (Ji OJ-^ 0-^°J-^ <—<-£> Ju ii_lLtj 

3 JL3 "" ^ ^Q-LsJI (j^/ i LjJ ^?LHILal j-a^/l 4-2_iJL». (J£L<IiJ (Jj tpl « tl j_uLva p j" <1 j (JLx_i 

. [Kuhn (1), 237] ^U! I jm. ^l^V, V) 4_d£UI 43ljL^ul 

jji^l CjjI flJI tjj-S-II dll liiti i ii Juu La p lr ^ A , „lo, C-cJ^-u-a I iQj-^ ^jL^ LuuLx-"l 4-1 La- " i n^Ll 
pl*JI (_yk. 4jjLkJI CjI >J-i-"JI Lfcjlielj ^1 4_pejjLlJ! 4-lL.JI j ^U-^l j^flJLJI JVjlLljjVL 4jLx. 

4_cj_Ll! ^1 j uil . jj£ £j^a ^^L*. Lajiaj jA^f j-a (^JLpj (>a i_dLia> j! j^lc.. [Reisch, p. 264] 

pj^N 1>-I p-^-JJ <(j 0 l f (J^ ^JJ *L>jJ3^/I ^JL^a_a 4jJ)jJ 1^ a" i ii a 1^1 J «"< al (jjJ-U 4j aSLglll 

. i i~i a diLJ "*^J_J ^ ' ' 'Lej^ ^gj) i n Ci i njt f Lj^tSL>- ^5 Laj i«L9jJI i jLijsJ! 1 j) i ^->^X I j 

4_tLa^ A v , - ml ,j_c oLJuV! 

Jj^ i"i" JJJ^i <*J-^j (jr* J ijaJI pJL»J!)) (jl j_Ll_4^ ^-^JiJ 

^jJL>J,!j 4 « j ,t-.tl jlSjj 1 nt I p U tl ^Ir ^j-mJIi)) 4jl_i ^j-j-A (JjL>iJ L-a-i^ 1«4 j al « tl 

. [l£]U>] « (jr aittl JajlII ^ ^^Ijmtl 
^j^-a- 4j|^j -pj all ' ^jj) se i"i a p I « tl ^jl ^Ir 4_j_j^ 4_^j>> ^ , njt j-;Ufc 1 a 1 (jl j 1 u tl ^j^J 

L^jI ju (j-aj3 ^? (j-*' j-laJI p j a) pl»JI 4jLc . Lbj_i£. 1 a (jj-'r!-^ l?^ ^ (J-^S 1 O^- I " J 

oJUb *ljj ^ « , 11 tl^ al « tl Cj^clII 4_4^j 
(-.lieTL-Uj 1 1 fl j&Jul\ {^-e^ <jt-^' CjLjjJajJI ^1 jj| JJL>o 1 1 j Lt»j (4_l3^L>- 4_i^^L>-Ij 4 j r La-ILa-l j 

3 JiSl 1 ntl j)j A'tl CjLS^Lc ^jl r . Lj-u "I ™ (jl CjLj taJJI ojuk ^If lA*-^ <jt-^' dlLt^xll ^1 
p U tl CllLiJe-ul^~i 1 ill jjl i_dJj (JllLa . 4jj in 1 tl «J «j ■ t— 1 1 L^j 0 , aj 1 j ,j« 1 dlUlSLal j ' UJ-^ (Jj- 50 
>j"'J a ^ L - > " ^ <^>1— *-U ^-C _j-tl (jlf Ci 'a J i>> 1 Lg-u-JU 4_j_a_^3 4-a jiaj a j-a 1 gJLc I flJLi iCjJ JLjsJI 
p_i3 jji^ju (JjI JU i_ iLtc. tjLa 1 1 JUfc (3^J .(JjI JL-JI Lfcj_i£. ^ ua A ' ^jl t ]_>^ a - 1 (jr^' '"<VjSt I 

Cj Llj^-u I^~i 1 11I 1 a tajj dil_ijLa>a (J_a^>JI duLa^uo 5j taj utl I p_j_2JI {j\ ^gj; 1 „ (j^- 1 ^ ^S^jLiua 
p U tl pj 9 (Jj_>o j_x_Ltl IjLA ^yl C .^^j^-l^ 1" <1il £—u&^-a 1 j «1 j « « g_re_^Jltl tjLa I jjj > 4 A 1" 4- a 
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4_!ljU(_!l) 4_j_^aJa_j- Ijl p^ 2j 4Jjjli CjI— lj^—uI^ " i ill ( J T j_!«_flj (j_j-i SjljI i nil 

lLsLuJJI q] ua clLsjj ;[Lacey, 106] (SJLl-JI JiLL>JI) 4_p*yj£jV|j (4_p2.Ulq.VI 

. Lfcj-i—. (jj-1 p^3 (_— II jLe-La (_, ajiiH jLl>JI c_ulj_a (JlLa.) 4j| (j^a-Lsc—oaJ I i_ 1 1 i— v (_£J-II 
(j-Uj) "i i ii U ^yj C (___?L) La.) tfj) i mi aj ii»j * II ' ^1 <<-> I _)j T mi a pi « II (jl (__JI IjUfc (j_a ( _j*ai^e_) 
(jr 43 t ZLjLSjJI sGLLsLujI lIXb ^ '"'^ 3.' "'^ J^- 1 o' JrJ-' -(jr^^s-VI J (jr^J - *-^ 

(Jj« flj (__3 p j i uj 4L1JL1 4-jlaj dil-Ljfc-ul^ ~ 1 11I (J^ujILi (Jj i4-IjL>J,l tfJUfc J ui 3 pHx-i Jlj>* (__ll 3j__3| 
t4 i-a- mi! ^ ' V 4_j^-i_JI C)l-1 j " 'VI (__3 p I « II —ajjj jLl i(_^aL>. 4j>*_a-)j . 4_ul i u 'I pJJi 

jLp-. V ijjjl JU I j-SLifc j^l j-jj jl ^-llj . Lfrl j~ Mil (J^l 3JjJ-J CjIjI 1 11 a J I 4_La_iiij| LlILufc (j£i pJ La 

p L*JI (jl i_J !j . CjLxJK miI (j^a pi « II fj-JJ-i La 4_£>*lj_a (__3 (. i i u <^?l Jjjj tail (j n i i— >— m< — <jjJ 

(Jj i4_l9}L>.^I 43jL>Li jl /_ae g-U I «LalSL>-l <_ u i uj (Jj-^lj <jt-^' 4_i_«j_i_2JI j 4_ij3j_stil 4_!j_Lll I ^oj-Iu V 
(j_a L-a_i-9 LijJj (JjiVl J 4_ii3j_s(_a j k't 4_4^ J (j-a Lal£[jvl jj^Vl 4j| (_ < i u -^3 Cj_u Ijl L4J ^JJ^ 

i_3|jl_>| Jjj ^ ' 1 <vtj"... t Jal in \ (_^i 

Vuaj o)\Ixm))\ av9^>V\ \A\aai\ (pj^> 

4 « j ila (jL_j lj ( JT i3 CjSjJI IjUb (J^ Gj ua a l 

(Jj^>> (Jj^>- (jr^ (.h^J— La LJLc. l_Lj^? iSj-j^sVI 4_ilaJLll AjUaLujIj 

pl*J! 5 «j ,Ui 4jIjj (jjj 4ibju>JI 5 jj^ III L*j-j_iu 4_L-9}L>-f LLiiiji 

(jl (jAjJb (jPJI (J 1 1 ill t (_ 1 1 iiL-a p j 9 jl i4_l!ojJI i>JUb <J « j ■ LaJ i_sL$ plf jl ■ I J 7~ "" I i^jJI m^j la III 

1 j 'j iiu3 diLLr " 1 nL ( JT AjSLi i3j_j_!l^ (jLijw I ( JJ ja . 4-j_a-i-a LLia_s (j^ j-^h^ (Jj^ L&j-j-c pjj 

JLjso V pj ip 1 11 ^11 ^Ir LjjIjJL^ (^ JUtil j uj (jj^ *~'l LaJ 1 (^1 ^jjvjJL jl AU1 «tl 

j" j j fl£o Jlj>* (^1 e-ukjij Jijjj li ^l j^l"* 1 ' i^jJI 1 tLfljJLI jaj^>JI ( JT i3 d ciUj Jlju 

CjJjIC (_^jiil « I) 1 <a 1 1 (j-a 4 jlj i^G dll J i nl 1 nl j ui ^- * 'tl>^J •^- J LLa l_jj5_j_a (_£ I ( JJ _LljJ 

4ijL^ 4Jl 1 11 a 4_l1SjJI 1_Aj_uj (jPil LLia^JI (j-a ( jr a_i3 i_k3j^a jLiejl 5_! I ma ^ ■ i^aj (jy^S" i4_ii3jjLJ 

^Jj-i V M^jJI (j-a-j-Lal 0 >.j, ) 11 (Jjl_>JIj ( JJ _lkcjJI gc. us III (j£. I uaj c 1 gcj a 1 1 1 (_jlil alii 

.(j-iJijJJll (j>s JUj-ll ' lUaAlml 
(^j-^ tfl—i" Mil j_a Ljj^? 5jj Us *tl pl*J| OjL^ Ijl 4^1 (jLjJ! (j£. ^Ic. J 

(_gj k> ' plf (^If 4 1 n mi j-a O LjLSj (j£. 4^>>LlII 4_L3}L>*^n 1 <1 i>>^tl (j^Slj Vl ^jj^i^Ss i( JJ _a T ij5j 
^SjHj Vl (jjl I ijlf . 4_iSj_a j I 4^jjj.-a (j_j£S i_3^^u Lub 4_l3^L>JI (jl (jjfcljJI . 4_Lj3^L>. (Jjj | 
JUjJLI 4j>-j (_yj3 (_il_iJI uXj-ajj I a 1 n->- 6j~juz\jiX\ d> L-LaJL! I Lbj-pj (jyjJI 4 SJI LLia_2JI p 1 n->- 
( JJ ic (_3j_«JlII , „\ . L^i>- (^ aLj --.Vl 4-a^LaJI (JLl>-V| (Jj*" J s ^ uaJJ 1 1 a 2 ~ 1 1 (j-a 

l_Ll ( JJ _L J uJb Jilj t Lj^a I Ji-a-~i 1 11 1 (j£. 4_aJ>-l_iJI 4_jj3^1^^/l iSA^J " " ' I J * flli 1 1 ojijii 4 «j jVi 
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i£j ) J Sj \lxJt> (jl j J C ' 1 j * fl (J-aL*-l!l 4_i_»-uLLa (Jj-<-u jl_x_)l j La (J_alal da j i"i ^-la 9 

. isjLsol Laj i u ' La ^J_ija 
^jU! (j-a jJ_X-^a i_aj5j^a ( JJ _Li_ILi /— AxalflJI (j^ J ' " ^ IjLA (j^-tJL-l Vl (j^-*-^ 'J-* - ^ Q **" ' a (Ih 0 
j_jJ! ' a 9 1 j II (_paj^.j ■ 1 fellc di J " i ill ^jPJI «(3^l Sj^JI)) (jLujj ' I J *-J '^j"" LilLiLlc jJl^ 4-jjs}L>*^l 
(J^l uJLl (JjLu (jl ui (jj . Sj—ie-lU I a 9 1 aJl I L^-La ( J j_)Lsu (jP-JI CjIj_JljJI i fl oi i LfljLa CjJ_jejl 
J« flj (_yUlj i L^-tic jjLi-aj ^^-lll CjLiJaljJljiVI gjuaia (^ p j i (jl j^tlll Ijufc 4_l£^L>-V| 
dllj . 1 j Ljjjj jf i L^La J ualtJI jf i l^ir ^LajJI Li] ^ I < h"m C^e-i i3_l£>L>-^I LiAjsl _a>a ^ 1 j 1**3 
LA*-JJ JL3 i aSljJLl i_a}Lx>*VI (jl (*£.J ■ I j j «*' V ^L£L>-Li 4jjj»_iii>a LiflJalj^a (jj£j La LJLc. 4jI 

J| cjLl^Ij^^I i>juk i_a}L>. ^ oLLa 
4_4jLS («1«JI Ijla cjLs-Llj Jljj ^ .^M-j-Vl ^JLc ^ (jVI jJil mtl i_k^jJ.I I 1a, J^i. 



1 1 II It 



(^^Ljs-^I 4— i-a-cL) 1 ml ml L_Li*-^a IjL-C. (Jj i4_jjjJLll ^jl " flJLl ^ J "'I j»LSL>-l 

1 aij , „lj 3 (jl n, ^^a (j nj t» 4j I (j-Ij-J ^"Ol J * ' I . 4_J_a_J_flJI (Jjl i n U ( Jr 3 JiJsLiJI J j^A "tlj 

, d i ^ 1 >»" 1 1 p j Atlj LLiiaJaJI p j 1 £t_«iajj ^j! 4_l>-Ij (j>a ij^ ' ' a a Li (JjjLlII ^j-L [jl 3^-^"^' 
3Llj»JI (Jj£Luu (j^— 'J i L^J-tiajbLLa j| ^jLLLII i flJbie-a p^jJ LaJ ^jP-II (j-Uklj_JI (jjLaj (jlj 

J J^' 1 LA*-^ l>*-^^J 4 i ii 3 LuJll 4-jj in j 1 1 SLljsJI CjLLc. JJirtJ ^jlj 14-jiajLiLm 

Liljl i n tL a j-flj [jlj d j ta-se luJI i n U J j ^ ' <jl *j-ll ^If < _ 7 J<_l1j a 9 LLaJ, I S A j > . L$_La 

* * * '(j-Lh 1 ] <( I J ' "LLa o J^*J (_£ jJ! 
oLl1S_1II Lkj_Ljj (jPJI 4_l^^Lj>iJI LI ua-aJI (j\ ujj f£^>*}\ (jjJLaJU Sj^.j i>jub Ci m jt iLlUj ^Ir 
SLcJUa Ci i ii jt 4_j_a_LflJI 1 il i>«Atl 4_l3^L>> .^jj>-| jjl « j| Cjl_j_Laj jl ,~,~tl 4j!iIjjJI 

jjjj ^ j 1 1 ii I— <L9jj9 jLitjl j_a L^Ldj JL£ ^Lsia*^! I j_4 ^j^? i LjJLa 4 _ 7 l«x. 1 a i^-^ (j^- ^L^cj^-^LI 

' i n a ( jr 3 pSLsJI (jjJ-t-l (j^a (j] cdJi (JLlL-a <J L ua_aj i n" (j-Lal_J »<_ if J -t >< I 

Cl!>L>-JiJ j^fl 4_uljjJI diLa^mi 
(j£. p_3c_x_i VI (_pajLjtJ,l i_i3j^a fj^£. i aJG-ie-j V 4_c_3j_a pj (j-aj « fljlqj-!tJI 

(jj _L ; lj (cr^ '"^^) ij^j LalJI j) "i mi,! (jyic p^sc^cj jJI O^jJI Lul ^ j I jufe . JUkl j uJI 

LuLs i L^-aj-i-aj>. j I ^cLluiI Cj|j(j-j-a p >j ^pajju ^ i4_ulj_jJI ( ~ 1 1 jjLSllI (j-a 3jJi^t-a I a 9 1 j a 

Jl^ p£L>JI (3:4^ D' pi J ' " seJ 4JLal i(4_uLa^>-lj_i) 4_LLaX. ' ^1 j a (jj _Ljj ^LjsejvVI ^1 ^cJj V 
1 3j La (J^v mi" L^J I 4_iS^L>.VI (JjI i ii U CjL uaj l^>- (j-a 4jVj - a j 1 a ■•»■ 1 1 ji ^L>^ J-^* -1 
1 aflajl (jl (_pa> ~ fl ' Vl (j-Ltjj 1 L^-La (^^LLa V CjV^Lxs^I L^JLa (J^ ^^Ljlj (JjI JU 1 j 'I ^^^Ll^-I 

j^a ^Lj-al (_p3jLt-jj L-a-i-9 i_3^L>JI < JLp^jJI jl ^ptj-aJI 1 tiajJU (J£LliJ ^ i j ~ ) (_^jJI 

. (^^li* I i_kaj-a ^ I 4_ul JL>*j j I 4jxj-aj («-cj-II 
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tjj-l (JjI i ii U oJLA (JlLo 4_i3 (j'ii^Lij (jjLu-u tiJLjfc Q_a£>-) tjl ^^yJt-jjj 4^j». (j-a^ • I j 2 ' (j^- 
(jLS i|_£j^>-l (j-o_J .^-il i ii t^l i nil ^Ir (Jjljillil Lt-u^j-a C^-^e-i -<J j^I £"i Jjuaj ta> 

LLiaJLtl ^Ir I i^«j i^>-^. jjjucaj ljufcj i4_l3^L>*^I 1 >1 i>>£tl 4jj_L<L». p i u ^? ^^^JuJltl i lllajJI 
Ij^J ^ } i h'ij La j-L-a ^jl - 4 2jI flJI L^jIjJl2j (_3}L-u}Lt I <jpJ' 4ibJU>JI dil jiii'tl Lkj-uj ^tl\ 

4_<i3j_c I j_ti! c^lj>. (j^ 3 (J ' ..I j ^tlj ,,1 j stl j^l j lull Ijla (JiLa i>jL>ijJ i_iLL->JI 
4_!L>Jlj L4J ^LUI 4_!L>JI (>_) JfiLo-lJI i4_u!j_oJI diLtillJ! 4JL*. ^ 1 ,^ lL fJ j< mi "It 

. * LajJ I j ua^J La LJLi. L^-Jk: (j u-lSJLI 

I all ) * * (j-a ' I>2j La ^Ir LjjJI s-Maj-J*" mJoJLxj ^jPJI iCjIjjjJJ JL>*jj 
j ) U3J Cllj fl uJ Q^>3 La 4 i LL^L>- (2)-a 4_lL». (J^ 3l i l_^La 

lyGj^j^l] ^Lojl CjLjjJU joSlxjj . Lao^o.) 4-jjLi^ .SJLso 4_lL». (JSU oLmLu 
1 j a i ii ">- LL^3 La (J^ tjLa iL}L>- (j' 0 CLJ-U^ 0 Lu^?j . 4_j_o_lj»JI CjLlLo-*-!! f»^Ia ~ ^Ir 3j Laj i uJl joSLso 
<jl i4_£jJLuJI lii/t^li^'v ^j^a JLlJmJI (Jj^ i"i" Liajl oLjjJJ p j i ■<" . L-Lp* ^_aj_La Lp^oJ_a_uj 

CjljL^il «L>^JJ Jl^ i4 i i uLU! 4_u_uJI i—S^JiJI (_ )Ll£. ^jy^J i4j_uJL JLJ>- ^1 (^3^3 i^t-^tl tfjuk 

^JLa-"i i ii" ^? Ji^j iLaLaj i nl"i-^a jt^juH ^ t^i i"i L^lljJ 4 i n i aJJtl 
i(_^5jj^>JI «L>-j ^If j . 4 1 1 ui-La «Lajj_Laj d AM ^ , u ->J| idiljjjJ^I ( Jac (JLs- 

ijjjjL-u] oLu3jj_iit 4^e-L^-i-a dlLajl « a (JJL CjLLl>JI J ui flJ Lajilc 4^1^^!! (_p3lj^a^l CjJLjso 

i la 'j joj JL^j i4_ljIjjJI (_p3lj_a^/l *— ^J^)—*-- 0 ^J- 1 ' 3*^T 4— £yi i \j 7> \ La 4_a3 . [ ) * *\ i YA 

i4_^j^a^l di}L>J,l ^^^"1 <jr^ J-^»j J^H^dJ^ <jt^ •'^Ljji.l ^^lc ?j LaJ d!^?}LL>-L L^-La JljJUlII 
(J^ j«£Lse-jj CjIjjjJ^I ^jl JLa_j_»j Llt^so (jyjJI 4jjjJLI i". A ,°:."XI j_2J» 4 Ij ajj 4_cw| joJLc (Jj-2j 
(_p3lj_a^/l (J^>J ^jljjil ) j ■ A"tl ^j^jLua^a 4_L>»^I cl aJLc ^jl ^j^II 5jj>-I i h SjLil ^5 t « \ f.^ ~n 

LSI i'iiiiIj 1 ^Lsj ( <iaJI (_Lt->tJ [jl 4jj ("i i tl CjI JjjJLI 4 LjLie-i 4 itjJ-tt ^jl ui {_ya . 4j^ ut i tl 

<_<j5c_ij (jl 4_pcj>-jl ^jJl2j 4_uljjJI i ii U y>JLir "i i uJ JiS iLiltj (JLLa . [Y0 i (JT ^tl3] 4jjjLjj! 

< il i ii ■>- (2)SLa-i 1 4jaiaJ a diLj^a ^j^Lo-X-i La_^j| O-U Ijl -(jjjljj (_p3j_a ^j- 0 (jj-'Lt-i ^LiL ^jL>-jj 

(_>^>j *^ 3 jjJ^-fl-a-i 1 1 uaj] . <J A I" -»- a (3^_J p j M AU» | 4_u_»_i ^j^itjj (.P 3 ^-^ rO-^LflJ (_j^5j_3 

JJljso ^jlj i4_uljjJI (_p3lj_-a^l (_)jaj i ' i La '"j" 4 j a i a ~>- t_ulj_c. < a \ mi'i^I d j"j '-^tl (3j-^ CjL>.jJLI 

.(Jjj^LjjJI i"itl 4jLjj (_La ^j-UJ»iJI (J-U-O- 

*lj^s-^l j)*, ualj .4_uljjJI O^M-lj-^l ^ i kASli! 4^J j-i^f t,)^^ ^^jj-aVl JjJLeJlJI 

^ i i ii "n CjUl-x.* i4j_oJLxj jJI (JjI i n tl (j-* 3 ^ J a ^ (- ' se < nj ^^/l J if t _ r JL_a^l (j nj^v tl 3j_il (j A ^ 
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• Jj_j>.j f_yase all &Ll-u ill lil .4_ubl_L!La 4J3JL) 4_u!jjJ! (_p3lj_aV! (j_a j—ljSLJ! ^1 ui "i*sl 

^ jr JLL«^l (Jji^ejJI tj^J • 4J0UL a] jl (j-LL>JI ^Ir i Lai A~^tl (j^j j_LjejJ! Jjj'-' 0 O^JL)-^ ^- 5 *' J- 1 '(jt-*L)J 
( _pal j^-^l CjJLx-1 La 3jLc ^j-LCj j i nl (_L^3 4_^jLlj i_<3j_*3 i ^jjl^ L>J ! j j uJI 4-i!j_i ^£ pjj 

. I ) Laa»J I JuL«ja j) i ii 4jI ^JLst-i La i^jjjjLujJI j^juA\ 4_)L$J 

4 o j i~iU 4_L_lC ^j-^ - *- 3 d J * 2j a I J— ir "i i nl Q^j—j-H^ J ua * ' ij-j>-LILll ( _pol j -s~VI t_L-be-TiJ 

Lj-al J-ir" i nl (j^*- 1 d J * 23 ^jr-Aj i((j-U->J! L}L>. ^Ir Jo" i"i" 4 qj uAI ^jljjb*. ^Ir 4jLJlLa 4-a- mJl) 

Ja^JI £y> fj 3 ^\ 43MiJI j-^Vl 
jj-a (2)^4-1 4jI I o*S tiyJL^i] i—Slj-Lsl 1 jt^»<* i_ 1 j 1 aJ Ji-3 4jI ) j r -(jyjljj (JJi^ Ll^ej oL}Lj». 
tj-uSLb 4_jl_3 iLiilj . (jr Ja_aVl J-iL-eJlJI j iC 1 3 « ut£ tj&V t_)UaC.Vl J£ 4_3j_*^a 

t_pal j >■] (j^a (j^ 0 - 1 4j^?j . 1 j *<•* ' fl ' ^jPJI (_p3lj-a^/l ^1 4 1 1 11 1 4j9jJ! tLuj>- (2>>3 ^ jr u_a^l (J-lLcTJI 
p J "' * >■ i * '"'**' ^ 1 nil ^Ijj^l (j- 0 ^— tiiSJI J if (Jjua all jLl!L>*^?! ^ j i<-> I 1 l_La| ^ii^lj 1 La 1 ■< 'I 

.[VA1 - VAY .Jjj] 

4_lL2jJI 4_i A^flJ (_^jJI ^^j-til jjjJI (j^- d j *- £uui\ 4_u!j_aJ! oLxLajJI 1 4j|ja i La^»V 

^? Ljj ua-C 4_lLojJI dilj_alajJI)) ^j! ^ 1 u jt p£.j Lr^ J"*"^ (IhH ^-^1 '''' (jr^ '(«LiJI jLljj^I 
.((4^jjjL>a (2>^>2 pJ j_aI^Is 1 ^ u&3 (Jj i^qlt tl p j-^ tl A. Lflltl 4 j 1 nl 1 nl (JjL^iJ < 1 1 "■> 9 j 
L^jl . 4_uljj di^?M^>-l (j^- diLaylxa £ya (jSLaj L^j| ^^^Ll^-I ^?l 4_uIjj i.'i i u jt Lufe 4jiii"itl ^jl 1 uaJl 

i~il j ■ ,~, j_tlb Jl^ jil ^_yxlaJI (Jj>"JLllJI . 4^j_j-a 4_L3j_»-a 4 1 j 1 aj 1 aXI » j! se "It" Si j| 

.4_uljj oLjJuaj ' tula JJ SjLc (jr c j" 1 aj ^? < _ 3 ZLll ijjlsL^^I oLti»c LA*-y ^1 '^^L>"l 
CjIjIj^ jLiejL AjJ3 jj9 4_uljj CliLajl t a <j-L>aG ^jjl 1 ^1 1 j" . .." 4_u-a_tic_iIuJ I 4_pljjJI CjLiiajJ! 
4__u!jjJ! t>_L>J! 3 K^uJa-i (_LliL>Jl_3 i^MJ-Vl cp' 1 - 0 L^* 4_3j_*J,| JSLiiu .4SljLi 4_L^>Ls-f 

LlILlik (jtj (^^Aj Jl^j i4_oii^! 4^j_»J,! (JJ i£. Jl^ JLla Ijub . ^M^- i_alj^a jliej! <KA^ "^'jJ ^ 
. 4_lc Lo_!L>" ! (jP^>" jl < =L_iJL»^ jl d J >■ I <— il ' ' 4_ala-a jLitj! t—i-be-TiJ 4_x_jj_-a 4 I j i aj 

.^jj_U jLpJ! IjUb ^ jr lpJ j^>.| ljj-J-« (J^v i"i" JiS «Jj '^J*^ tl 4_uljjJI oLlLSjJI ' flgJl£o 
<>L3jLs(-!l (JT l£. j^S' 4_uljjJI 1 11 U Lkj-Aj 4_j_o_i2JI JjI ihU (jl 4JL*j Jj^? JJ-^J I 

^ i 1 n" 1 JlaA '^J) ' "U OJ-A (JlLa Lkj^jJ ^jPi! CllLajU U 4_LOjbl lLI^v i"i \ IjUb ^jl J^tC .*L_pVlj 

{_ya 4j| LiLtj (JllLa - oj^tl ^j" 1 11 U ^Ir 4-Aj) 1 i"i a i_islj^a Jiitib {j-a ^LSI ^£ 1 j ^J^j" 4-^3^ (^)-a 
(j-U 4_^jLiiiILa 4_ulj_jJI Sj * 1 1 (j-a , ^ [jl wX\ OJUfc I gjj^j (jt-^^ (( dl Laj Ltl I )) j< i<t 

4_l£j_C ^jLcJ (^1 ^ Ir 1 j 1 eLLa Ijj «4_ajim» i>j_4 mi" JL£j 1 [VVO '"V s ] *JI (JjaL>JI 

4^jv (j^a . 4 j 1 nl j^jj j ut j 1 1 tjj-^ C tjlc t4_ul 1 n'tVI LLo_^ (JjjJL^I (j^a 4_o_^ ( j £ - LiLaj J^v mi" La jJL3 

JL*_ij! VjT i^LUJLi 4_uljjJI inU Lbj_tiu ^yiJI 4 j o j ntl J.S1 mU JIoJ 'l5>^^ 
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JjLu-aJI ljufc Jfuj j^fl t_.Sljj (jLa tc.nli.if USj iLULjj '. .slj^l jj^I ^LWs JjLlLa ^ 

. 4 J3 dl ! JiJ-J-o ^j^- C-i-re-ii I 
2 ' (j! " a ' . I j ^j-CL>"l_iJ! ^1 4_uljjJI CjLajl * U Ltj— Lg JJ-AJ i i~i a J j in LilLub 

4_)l (j 1 SjUJLC CjL-uIj.S LlILLk (jl j j C t^tjl l*3J V tCliLajl « a (j^-uljjJI s.Ij_i->JI 

jlj flJI j^ji^i^i j^J_LjJ j_j_j->J ! a J-Sj i4jijJlLa Jjj_La_i .3jL)L>J,l CjLaj)! t U i>JUb (Jill ^ 

(jr^ (jT-^'jJ-^ J-rh LJ *''-" (cSC^e- l j IjlSLifc . [A * V i(Jjj] £>jjj^M (J^- 9 <j-° oiLiejl ^iJJ (3^J L)^-*-y 
L>' ^° j'j^ iL*jl J^e-i 4jj.i jl (jr^-^ (^<3 <j>J^ ttj-Liit-a- U L&jjjij ^^ll! CjLajl*J,l £jj 

(JjL». jL\_a 4_uljjJI CjLojU U ^jLa i I JUfc Jj^J • ^jj^"- (jr 9 liL*-* - ' CjLajl t a p j 1 Cj^ i u j" jj ojjliejj 

4_tiij_c. L^j^? 1 uaj] j i Ll^^L>-I g j j mi a j|>-3 iLiej! ^I «UvL>J! L^jjLiil i_ > 1 1 n \ L-ul_<-ul L ^ks % i\-~^\ 

i/_ aSlj L«J d J L^a_pe tl «Lu!jjJ! CliLilajJ! Lbj_pj ^j^i! 'L>*j-}j-U 4_u_>J! ^j! (_p3jZL3l 

4j! . «Laj_La <J j Lj Sj «(jjjlJL>.» (j aS> «J V ^^IjjJ! j_u_>J! L^llj (_)^iliej ^jP-II «Cl)Laj)l « U )) . CjLi j"i i u a 
Jl^j ■ 1 j " kj ilaJ 4 j il-> 4j olr CjLjj ta I ^Ir 4 i u < nj^a <J j ! S3 oj j^l ^al Jlir "i i nLi «J "1 U\^\l a j_i^>j_i 
(jLa ■ 1 uaJ 1 - Oj j >.Vl ojub 4_^J j^jSs L-ib^pl CjJljso ^j! 5jj Us itl 1 j * a ^Lju «.LLij>.| (JLa ^jjSlj 

4jj -a- l~l a» Us^\l a 1 «-»- \ La l^Ll-is! 1 « ) ^? 4 £ ■ , „ a l _)'-~'J^ fl ' ^3L!liI 4_li3.J^. 4"! Us a 

j<^K-re-TiJ ^LWil! BjijJLxja (< ! )) j_i_i_>J ! I j ^jl LjjJ ii a < iLiUj \t <>» A .((LjJaJ 

I Jufc (j^>J • ^tA'jJ I '^* >< * (jr 1 ^-*- 1 ^y-^ 5 " Lj_LaO" 4 "i CuX\ ^\ Lbjjj^«_i Jj-S-i (jH^I ^jLsjJ! 4_iLieJb! 

p ij^'tlj i_Ju^3jJ| cd-ll mi" 4ibjL>> ^aLuJ iJJ^Jj-l LX 4_lLiC 4JL>- '^-aj^l ' ttfljJll (J^v i"i I iLiajl 

^IjjJ! j_j_lj>J! «i-i1Us^\I a« (j^j ^L_t^>La (sujjj3 4_Lu Jj j i u LdLLb tjj^i V Jl^ .(^^Us-^I 

. 4jj_iJl2j jl 4jjj_>-2j L^jlLlJ ^jPJI CjLajl « U OjL^ !j! La 4 , „Ai jji, m^jJLi ^? JL9j i4_lo_loJ! «4j!jT»j 
^ a 1 * tl JuJ-SC-ll 0JL^>-J ^ flS! ' V S— >■)) (j-a (jA_iijm ^1 J ' 1— a [jl— 5 < j 

iSj^Lc 4_iljj_u_a^l ^jLsjJI OjL? lij .i_..i.uLUI ^Mji-^l ' aSjJLl JljJlj>o >Lia^ -^j^- i^JI 
( j£. Ij^scC J-i-^l (jl m£j_js-I_3 t Lhj i ii ei~ (jyjJI (_p3Jj_flJI JUJLjso i4jJJLj>o^LII |jU_a (3^J 

I J_lII C^j>- (j-a ^ i i n ~n i4_ujJI i>JUb (J^ s-j-tis ' I^SLit . 4J LiLjj-<I/ ^? ^ jr «_^3 i_k3j^a JUJUso 

. Lbj_uj (j I (mJjj>> I 4 j i ii" I j I ) «Lu IjjJ I mall (j^Lft-i 4_iS^L>" I 4 j I ^> i n~>- (j^l cLj 




2006 jJDJiu] -jjgtfl 3 5 limll 2 JinJI 



plnll niniri 



Q a Ir jJ . 4 J '<jU CjLSI j i ntl ( Jr 3 d J '^J"" ■"<" tl 4_uljjJI CiL IILllI i (jl «"" 4_t^>L>. CjLxtK <"il 4_a3 
gc. i eaI2 (jX <^-lL-j_aG ^_La ( Jr 3 Lj-^a Jlir" i aj JloB i4_uIjjJI CjIjI_i!L>*^?I ^jLLu (jA_aGtl CllL^_iIu 

4 j_a i .1 taJ 4—jL^aj&>- pi cliaS jl 4_j-aL». CiL^ mi 1 uaj| Ll!l_Lji> . 4_uljj Cj^^LlU^Li p j ""I lp] 
^1 (^IjjJI jLl!L>*^?I 1 *J uaJ JL9j j_)^/l i fllLsca d ;j ClLajJu a ( jr Lujj (J^v i"i s I gj^l a e 

j taa> ^yJ! jLpj>-^l ! juk ^ t>j mljJI JjA~, ,„ * (_P=>j-*j l£jJI j-^ 3 ^' i [A * V ijjj] Lj-j1 jIU 4_ajL9 

tiiili (JLLa .4 J'<jU pj"'N &j a (j£- J ^'tl ' ' a ' '^Lcal p j " J f k '- lLC ' J' 'p 3* " J-9L*jJI r I j l| 
4_LAJ^l^Ll JjLtjJVI (j-a fj\ir ill j»JiJI J"" 1 i^y^J- 6 4-lJlI (jl 4_u!jjJ! i ii U J-J£. (J^ j" i "I (3-° (J^ 
La Jlj^ ^jLcj Ij-p4 S-j^jj-aVl SjLstiU diL^jJI ^ C^sJj 1 uaj| .S-^jj-aVl 4-jj^sJI SjJiJI 
oJUfc jl_) (^-J-ij La i[)AY J « i ii tl] 4_lLl>- dlljl u e I ^If 4 i ii i nj.ll d 3j A"tl i ^_i_u3 I 

. LjjjLu 4_Jjkl Cjl_L*-ao>- (Jj^v i"i" ^j" i ii" Sj-aLIs CjJlC. Jl9 A" tl 
jl 3 i \1 i^'ka! 4 i ii i nj-a ^Ir (j-LajLoJI ,j^>. (j_a jjb La^ i(j-LaLjJI dlL^j-ilu ,j^>. (j_a jl (J_J-2j JL9 
oLa>dl 

(_U\j»iJ Jl^j i4^j miJ 4_uIjj (^^palj-al pJbJJ j~~ (^^aLa- Mil SLljs- ^Ir (_y&J^ £^-°l-^^ ^-^H-" c^* -16 - 1 
(jl jjjJ (j-a i4_Li_JijJ| p j"'^J 4 j a m ^If (Jlj-a^/l j A jlj^l £-a JL^LaIu 3 i \1 i^»" <aVI 4 i h i njJ>l 
(jl j^ysjZJu i a£gJLl I Juk (j| Jajeli jl 1 ijlr (j^>-Ij • LjjIjI a"i" < nl CjIjljLc. (j^a S^Lb^LI p gjj ^ 1 jl ^ a \ 
o'jjt jLi (JjL^so Jl^ Lul (jL>- ^^.a tdiljlj ail <jj_ifc (JiU, jl_ljvjJI 4^vjJ,l i_£-sLU Jljl_JI jj^j 

^j) i ii U (Jjl-30 LjjLij -p j"j 'I i ll ' (3-^2 V I AtAj a jl 1 j a C j-a diL^ ('iitl (_LaLt3 (_^ 4^jjJaJI 
( Jr 3 4jl_i 1 'I (JjLjso Jl^ . I j" >■ Sj_iL»_a j| ^1 i nt I 4_p^^Li^> j1_l!L>"Li jj^>-J La 4 i mi I 4_uljjJI 
(j njt I i(j£Ltj . 4-0 La (J^ I (_Lal^iJ jl u C I LdLub jj^Li jl (_paj " A i t 4_i£L^ " i"il *~'l j^-j" j j^a-J^c_a 
i^jjs-I (Jjlj^l LdLLk jl JJ-JJ Cj^?M^>"I (j-a ^LLa (JjJL) (J^ (jrlLu jl tj^^L^-l (jjl— a (J^ (l)^-" 1 ''- )uk 
1 LflSI j a 4 « j j U JljJL>o (^ 1 gJbtfl J* flj a >JI i'iIj vl uaXI jl LiJajl (j^-JJ ^?l ^ Ljj L>o (^Ir jJi^l 
jjj 4 " -a- (_p>J ~ La (Jj-^ i_3^L>- (^1 LJLc. ' flSljJll i_3^LL>-l jlj i4_l^^L>-^I 

^(l7 ' J 1 p^>->>-!l 4_aJisj| (j-a 4_Ll»j £jj Jj uaAi (JLLa^) 4_LAj_i 
<t3jjt_a 4 j a i iij-!I CjL^->iJI (jiaa ' Ja^~i i~i" C^>- i^ljjJI (^Ir (j-> I j A 1 1 CjJLxj (JjLa_a f- (jr uj 
j_a^j (jJ ij^jJb jl Lit La-^J • p <) " ' >■ I (^ ^3 4_uljj >— ll ]nC I Jj^J 4_aLie-a p^jLaJ (JjL-^3 
i^l^jjJI (_j-Lc ^J^a-a (J^ (J i flj i " a ^ i>« A > ^LaL^ Luljj La- i u a '"'1 j >J| i>JUb ( 1 1 LaJ (jy^S" (Jj^lo Cj^j 
diLkLc jjjLu (Jl alp] 3^^?_aJ j^aj_>J,l jJaLicj jl (J-iJuJI . 4 j i ii ^LajjJI ( JLLaJL ) ljufc CjIj_uG (JSLi 
(^Lu (j-U->JI jl jl i ~i i nl jJ IjLa iLiltj (JLLa .3l_j_>JI j A ^<uh^ i a I (j^Lcj p J J Lc 4_uljj 
L^J^Li- (jr^Lu La LJLcj i4JLlL9 ^\ j-C I (jja ji^l 4_i (—)! uall (jftu t j La Ij^L (^ jJI tLill i ujj (jloj-a 
im^JUjjjsJI *jJ,I Jj ii" i ii a jj£j jl 3j£La jl i(JjLoil Lr £s ^^AV .(_^ i(_Lv^JI] Ijl^j V 4js^j_i>a La^?T 
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.jJlSLD SLcJLa (J^l (j ii j t j^La t JJaj ^jj^jj^V! 4 jlr jiiaj La>j"i <i a L)L£ t^, i mill I (_yi>- La-iJJ 
i4_LJjji>V CjIjLlH^.^? i La 2 3 ^ ii j 1 i4£jLi <J j ua 9 (j^J i(_L>*^L) ^1 « II 4Jl mi a j-a^/l Ij^-g-i 1 La '"j" 
J uase ' L-hj i ii JL>*lj JLa£. (J^Li- 4jl_i ^ILL3 gJj^ (j j ^" ' • 4jg frl (_Lij V ^Lp^jJj)^ j i u CjIjLiU^.^? (Jj 
(jj-itj ^aj-a (j-aj^ ^If iSj^jJI Sj-jstjN. 43jjl_La (Jj-3 iSjL^tlLI CjLjVjJI J-!j_> J*k* (J^ jJlj 
i ii LI CjJSLojj j-J-i^ 3^ dpi I^L^* • [V * V t(j-tu fljj] 4_uljjJI oJ_lJj m-^'I i^> 4_i_3 

t— 3j) i ii m£ jJI (_p3jJL! 4jJ^k ~ 1 ta **'" i(_)jjL_Ll! -SJl$3 Lt"*"^ (_p3lj— a^?l (Jj "~ ' 0 4_uljjJI 

(J^l ^If ' ' JjJ a5l\ 4^>*j (j?^ f ) ^ J^ f (j S ' '4-1 ' 'I uaj ^jyJ-aj ' p J I a JL>*ljJI ^If ^yjua-Sj 

(j njtl SjpL^a ' a!L>J jLLajj! Jjjt-a so-LI 2l_p- ~ j i _aJ (jJl S(4_iJLo i Lajl fl> ^JJJ V (_yi>- i^-iJLoj 

^i 

^4_La i_a_aJI 

(jt^ 5 " ' f* ' ^ I*-*-* (J-^° JLH* 0 0' i ^L)J-^ ^j) mall 'i i n" < (jl La 4jJ (JLflj JL9 'J jl SJll 
Jl^j i4_u!jj ^Lic ^Lj-al ^^LtJ V 4_o^l (_^Jie3 (j-a (2>^a-i 'j_^La Citl I JL^ 4_p>l i u i" i nVt oLtlflgJI 
j2>S^aj iol_i^L>" (j-a tr ■ Ljj^? ^> i u *>JI 1 j i ^> 3j ) V i«jLi£. jJ^3» (j^tlseJ j ' 1 23 (J^l ^ Ir LjJ ^Ljj 

. 4jaia«j9 CjLj j^a ^Jt J lu-u! ^5 Lj^al JLa-~i i ul 

JLs- jL!u Ujl 5 j~j ,^tl ^jjsi oLs-jJ,! *!j_^Lj 5 U p j 1 1 4 j niLmVl 4_i_£M_j>-V! 5 j ,x SJ| 
oLjV! (j-a Lo-bL^ Ijjl^. Li-^>>j! (jjjJJ! (j^jjJ! jj > 2 cj .(j-LL>J! ^ al jLcl>.! 1 j »l 1^* . ..I 

.^^jjjl 4j| ^c. uaj| lil (_pal j >■] 4-L.La-t-i aI j 2JIj (jA_L>J! (j u i->> < a I mu^I <J j 1 2 " II i>JUb JLa-~ 1 ul 

^j^l <>i flj (^jJI (jjjjjsJI (jric ^Li-ij^tJ ^jl (_j.II 4JjL>J,l 1^ a " 1 uJ tjl (jl « j U~ 1 uJ 1 <i <j 'I (JL>JI 
4j1_LiI £yi (JjuaAj ^jl ^j>-j_1! (_)-a ^ njtl iCjLLiJI j|j 4.3^ i ul i_ Sj^. j^a-ILx-a ( jr 3 . [A * 1 i(Jjj] 

SJjJLlJI ljufc 

' pN i_$jil fj ii i'frJI (j^S jj^J-i^l 'L t£ -J ' (_y^ p j i jjl Luaj] 4_uljjJI i a LI 1 2 ^ l 

SjJLaj 4 i m"i 1 1 jl (JjLLajJI 4Jl 1 11 a ^jl t_ uj V .jj^jJI »1 nil (jJL ^-LajJ 1 LjLiI »l mm (_>L ^IaJ C^ptJ 
Jl£ .J-uJjJI I JUb ^ 3_lLljw tlJ>L>-jG (_f;^ 4\jjl_U,l i_2lLI jjlLI Ijl A" , „l jii^^l 3j iX^tl J^Loll 
S^j^SLII 4j^I (^1 IjLTL^I 4_l^JVI (j /i ,~n \\ ^ Mj^JlJ 4-lI2-"JI aJJt ^ ^Ja-t-JI JUxj 

(j-uLL (_£ jJI cjLi^Ij jj^jJI 1. 1 1 11 1 j- « j jU> tl QjljjiILj ^ I « 1 1 11^ Lj-tLg (jj^^-T (_paj_ijtj 

j^lj (^ J^v m"i V Cj^L>-JGJI i>j_ik (JlLa (jl (JLSj JlS 4j| j j C . mi j 1 1 ^J-iJJ 4 Ac JaLojsJI 

V (_$jJI ii.i-» 1 nil ^ 2 Lj IJljJ^I cLij^ (_ya i_aJlitJ V j fl i^LiJI 4 m mi a ^L>- JiJ j_aV I 
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ol j jiTi tl ^l ^Ljjtj ji^j ijj^ jJ! ^Ijjl (J^i ~ 1 nl SjLc d 1 ^» uaiell I i(_jjj^>J! i_ <jin \ Jjitj jila 

. 1 j;l ^l Jj-a^/l 3.iLcV 4_uljjJI 
joSL^tlll (jl La£ 1 [ ^ YA t^ajl 1 1 ii^u] (j^jljjJI 0-jJj)jJL) (j^** Jl 4 J <l 1 11 ) La i(j-U->JI £j-l jLlL>-! ^ jj a C 

(^Lsu 4 m '">•■ (jl 1 ^ m< 1 MjjJ! s-j-ll ^If tj^ ^1 ' Jj 1 ^ 1 f> 1 nL>JI (Jlj mtl 1 uaj] LilLufc 
(jj uaJ aI 2X1 J 4_l£j— a 1 j iiSU 4 J 1 iiLml 5J I 1 u a OjUfc - (_psl j >.VI jlj--9 'j LJ = e -^ (j' W"*L)J ^^-!L>.! 

(j^3j3 V 1 1 0 £ i4_i£LaJU Ljjjl^ 1 j^l^ j '1 uaj (jPi! CjLusljJla^?! (j£.j 1 gjLtfLp- (j£. Cj_jjl>JL) 

i i n">- . 4_lLl». I lllacl (j_jjl_*-i (Jl flip] < iLjso^ LlIjso (j ii j tj 4^ <<-> 4_tc LsILs- ! < >1 1 1 uV ^jj 

jljJLJI tAkil «Jj ,*:,"tl 4_uljjJI CjljiiTitl Lbj^jj <jH^' diLojiti! OjL^ 1 oK 4j! Jajeij 

mJ^jIs c-cj^iLu LlILuk 'Mjj-i^f t— ll »Kj .(^Mi^^l j" .'iiM! 4_t^j_c 4_Lia_aj mJ jJI 

Aj^J O^ 0 U "j" 1 ^ ^— JO^ ^ D' Lt - ^ 'LA-'- : ? ,, ^' ^> o r j 4_u!jjJ! i u U 

rtjt-.^. 4_lL^>* CjLojU a ^3 4_u!j^jJ! loX\ a! j i tj^^ -1 D' (1>^ 4 j mi ">- Ltiajl LiJLub 

LJLi 

(— ijl 1 nl t_ij_>iJ 1 ijlf (j-L*_jj i4_l12j mJ| 1 se-Iu ^jyJ-II i—is! jJl! d « j lLs (2>^ ^ 1 J * 4j! j j C 

J uLflJI ' ^ i~i t < i nl I ' j 3 ids.^ mi V g.^, mi » fl y> I Jljt j i > < ^ CjJuC i41aj>JLi I j « ^ jj^o L»jJ I 

4 » j ila ^Ir i_3j-jtjJLi ^ 0 i ii t ^jl La LljLi ^j-^ * Jl (JjLtcj JlS .^jj-aJlj '-^l aJxlLj 4_iLulJ! 
i4_lj!jj CjV^LL>-! ^^Laj ^jPi! 4_L>^VLi 4-iljjJI Lll 'i i ii "" (jP^- 4_u!jjJ! i ii U j j e l_Ljljjj_a 
(— ijl miLi 4 jl <hL_>JI LIjI^Lc (jjjjLc-LS i4_Ljju ^ n i-w j!_lIL>.I (j-a ^^SLa-Tij jl t LfrjuaLjjv] mm^ 
oJuk ^>_itj Jl^j i <J SjI fl Jl^ di! j 4j^ 1I1 i CjLIjL? (^^liitj a i ^j,^*" <- 1 il t V j«j ' L$ J ' a g 

j£LLj 4^sc^v i>juii .(jLj.il jl i_3lj_cl 1 23 V t— il j^vl 1 11 4 \ AJ-S-J S^la-j 1 tl 3^ ^*' (J^ ^LLjLCII 
^ Ir jJ^il 1 fl 3j a (j^- "j^ 4 - 1 (jP-^ d A^i Ati tl ^^All jljSjj LjIxaj 4_l1Sj (Jjua-flJ MjjJI i ttfljJL I 

(jl (jlaljJlal (j£. («^e-U ^pJI i(343-" J^^ 36 -^' 2Ja^JLcl Ljj| J^-C. .4_L3!ili^VI j^.LiJ,! jl 1 nl 
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CjUIj-J*-! Ji^js-J ^£-J ' d * **• j "' 1 " U CjJ)Lj^><JI (j-a 4jL-gJ in i_ i i i n" L-^j) i n I j *j » ' ^ 9*j J 2 a ■ - 1 1 J La >■ 

. [Brown, 87] ^LaJLoJI oju* Jla jjj J^>o 
j<u!j^. 'Ui*n LajI j^jJI i tl , „ . £tl 4_uLcjl diLtjjjl ij i .I i n ) LuLa i(JL>J! ^ » j ■ La i j 

(j^l r«-^=-<J J-^ J-^J"-?- 1 d J * l5' p J "" ^1 (jrt-sLL) • 4_uLljuj}LJ 41-lL>. CjLoJL>. *u J 2j j g Ij tl 

(j-Lal_tia_a J-a-so CjLj_LSj_i 4j ■»- <>>"tl \ LLajJj JL9 <d a j ill oJUfc (j| 1 oj 1 11 1 1 gjl 2 j JaJ 3^ La ' i La i " ' 
Cj1_Luj)j_i ^Lijl ^ ^H<-> uJjJ-*-^ (_)Aaj»iJ! <■ i j miG i4_iip- Cj^?}L_l>*I ' a uiSLlI (JllLa i4JL-U 4_l3}L>*! 
ijy jJ! Cjlj-iiusJ! /- lr /, i ^> 2j J>lj-a jj aj 1 «-»■ i CjLjLlII! CjLLij*. 2 >■ ttlil ■ "jjj J all SjLtia-a 
(J7 jJ! JiljJJ (_ y l^- »1 i^iiitl jl Ojjj^' <L2jjLa Jpj p^ i aJ Lj_u£Ll!I CjL)jj-a Jj-ditJ iL^-a^L^j 

3jijJi_C CjLij)~i i ii a 4 o "i . jl ill Cj^Li 
i ajl Laj 4-ijG (j-o (3^^ '~ J ^ 'J 1 " ->i - 1 ^1>-J"I Cr^l 0 ' " *— '^JJ -0 £jj d J ^ ^ g i4_i_i_*JJ 
SjiLa^l (j| • [\ \ Y—\ ' ^ ijJ^^JI] 4^cjLv 4_uIjj CjIj—lsu Cj|jL>-l ^j_i^>j i3juJL>. 4jj_p- 

(jrt-iljJs jlj—i^sl (J-iJlJ L*jIj Li!l_L^_3 idiLij) ~i i ii U j^l i ii » flj (JL^ej ^j-b [£j ~ i a a 

.(^JjJI jJLx_LXI 4lajlr I jLa-a i La i uaJI «L>-j ^Ir I JLA - « A" tl |jub (Jj->>-i CjIaj^ i"i"j 

U>j_l!u ^pil S_j_fl}Li.Vl JjUl oi Jj^^ i(<UL«JI j*^3 ^ l5>^' J^-" 

^j-a 1 il i njj ^If i_alit!lJI (2)-a jJl^JI Ijub ^ g Ll^ lj)l . pltll (J-lJu tlal in t (j^- Cj^e_JI 

. «Lal Jiir" i al ^j^- Llfl.a^ Llj| «LlII *J Laj ) J i flj i ^ (_^L3 tdiLxlK ilil £yi Lil (_pajjLJ La 3lj| 
(Jj iCjIjulIIj CjLj La III ^LljJ ■^J-z?-^ Q "J^ 'Sj-j-^VI <J j * 2 " 1 1 AjLLsLujI ^If ip U tl (jj j<u 

. j-uaLtil LiiLc [jl^la ''j^-'-l j*l j 2!i 1 1 'LLlsu (_ ijl i nl LiLIj) (J£ (_L^ 
4J j^Uj jLp- (Jjj! 4jaj 211 sGLLLujI j 4_^3jj(J.I «G^M_l>-I J£Li «_U1I Jlaj n aLLaJll SjL^J 
jjjj^SLl iLLiJu «Li12j ol— lj^_uI^"i i nl » 23 ^If l_LaJ La i a t^l 1_LjL>"J_9Jo j 1 (jl 

(j-a Oj-JlL (j-a jJl£| 4jJLj_a JSLl j<iUtl (jL^ i(_^L>- =L>. jjj (^j-til ^jpmU ^ Ir J . ^Lu J-J^l L«_ij3 
4JaLLa it-> La ' 4^al i aj| .4 uu aljj < j 3j j^sljJI 4jjl_a-a ^Ir ^jl in tVI L^-3j-C (jPlI *l La 12 1 

p j i ) La jJlA |»L^jI J-*^ 3 J-a 4Llxj V i4 jlr (J J~i i a I La 4^&juaJ jJo^JI ^If 4_i (J j" i a I La 
p i n ->JI (j^- J-*-*!! D' "-^ll j • Sj>j_fl_lll 4 j ' 4 al t a (J£Lluj jJI ^ ^jj j i a VI jyLLaJI dil j) (jjjj^SLl 
La (3^J (I J 1 ^ ^ J jf) UjJ)>^ (J^^— "A 1 J^lj-ll 3jl mi" i nl ^1 4^vL>JI <_<jvj_j LijI j til 

4 1 1 n IjU ^^a Jljsc i i in 

. 4^jLiJI 43LuM_a£. 4-a>L=. J^Aj L*jl j«JL*ll 4j iS j-ll 3^"^^ ' J-*j^ *Li Jl>s 



S90 



2006 jiniiuj -jjglfl J 3 lUaJI 2M (11111101010 

p_i3 f_yu^j^3 4_l1SjJ! 431 *j i LaJ ' ^j^j" (j*-<-<il\ L-uoLSe^ (Jj i4jj1_u 4_lo^1I3 ^jL^.^ 

I j a uSLj (jy^i! 4j_4j-2J! 4 lae luJI (J£Li i ujVI i »U ^If j»ljJ!L>.^?L) 3j!jlj>. 4_!j_La jj^>>J 
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ajujnJI jjlnnll 



. ^ ^ i"\ i3j-_.L_JI i4jjjj«JI i_uSL1I jl_ i_y_al _)_«__. 3_3j>._p tpl*l\ £L__ <>^JI I 

— -Ij_9 i"i ', o t^^Li — _»J1 l o aj 4_s_-^_ i^y^La _j_lj_i ^j^j>ij ' all (JL_-j t«3 a i u 1 alJ 5 n » t Ljjl t_jjj_i 2 

. ^ i I j lJ i^jLiJj i ( j_ujjj j_3 <__al_~ 

.Y**^ »_-i>-JI ^S_ill jl- i C3 -»i«JI _y±y£ _ri>-!l jSLill 3 1,, .I,, i i4jjIjjJI 3__jL_frilj ^j'm->II iJ___LJI iJ_u>JI 3 

d-a-^j h_JJJjLj £JjLj_>jj_>_ ij»jl«JI d ii i nl'l __2 C_lelj_3 : ( _ y 3 i« JuJ_>JI ?Ij n" i nVI 'QJ ' uij 1 i_)L~Jj_*. 

. 1"\Y-£0V ._>_> i ^ ^'W iC-jj-jj i3jjj_JI 2 jl_ ■ vl 11 

u. 

tCjlSLuJtJl t ^Tt-L«J I j-<-uLi <La_>.j__ *4jj_tfu_JI <Lulj^JI SjLlI .j*^Jlu>J I j i - S i^j__u_i < ^..^ \ s 6 

— -Ij_3 "i '( tj^—SS—— I )1 J Ltl Juj 4-4JV^J 

. Y ' ' Y ,CjjJ-_J IjjJjjJI l_3jjJl j|j l3j (ff'ftl j jol«JI !>U ^1 I ii M i ii^l ijl Hjl i ii i^JUL^uJI 8 

3-ijjjiJI CjIjLoVI ij_aL>- icr J*JI ti^-JI c_JL^f . 

. \ \\0 .SJlxHI ^IjLo^l iSJl=eHI 

tjj-LiJIj 4-fll flMJ ( __ r lt3jJI (jiil->U iS^j_«Jll jsJLc njLouVI J j S " . u ^ aJUJl j jJull)) : jm-sll i r i^JLi^s 10 

3-aLjiJI i^j uaXI S^j-^JI i^TY iSLpJIj (UjlJI 31, ,iI, ,i <jL^uj>U ^Ij^II OiJ^' fS^tiJI « jla^i ',^^-3 I I 

. Y • • • £t _jLiSJLt 

j<u-uL2JI !_g.al ir^-nll (. ij ■> \ 4_fcj>._p i J j 7l~ i ii II 1—3 lj i"i"i i ii I j (jJj-l (_yJJ ^5-Jj-IaJI : 4j- i ii " ', I, I 1 1 m iLjVj^ 12 

. Y • • • ,U ,3^11 3^1 jil j jlaLwU 4^UJI Sjl jVI .^u.AJI 

.Y* * ^ 

g-jJaJI JljS i IjjjI i^jjlalllj titjejll ^iUjJI t-^jSHI u 11 3-* i >-_p i(<si«JI j>c ^Laj <tjljjjji itiJLji Ifl 

jSLaJI j|j i3 j t j iii U j ^^LuiVI J-Li ^1 him inVI ^ «4JLII (Jls. SjJaiJ (_yjj.jJ5.j_JI ^jL-t-JI)) ijjSLi I 5 

.YY^-Y-"\ ^^^^ ^LLJJI 

t±jsc jit UjJI i____LI 'I 3_q_3-^3 <3_j_3>__-^l LjL____JI __3 J_-L_ll j j<<i~< tl '(j-vajJ <Jjj 16 

. Y * * 1 ( I j ijl i^_j^J__JI j 
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cqLuJI &jj upll jiniLuiJ iM 

oiujll oililig ojnilliE : ( . p . J . u) jnjinJI aglill upll gl 



(*) 



a»xa» 



k T ui_ ; _ ! l3 4jjJL>. (Apoptose/.f.£.f ) 

a| ... sWi ^yjj^lii 5 j <a itij JJij 

(mitose)j &\ *X\ j_;_£^jJLSJl 
j^a <( Differentiation cellulaire) ^jJLSJt 
LidUij 2u_S| jjti a i mi niVt 

4 >i uj-iSLJ 4-j^5m 4jjJL»JI ljI Cj— « »dl 

(Homeostasie) _ r J "' *'*' V 1 .' " " 

.pa m">itt (JJ»-Ij 

pjt^~j -1 ua£.Vl i flJbie^a (Scillpter) «Cjlx^)) J ^LiL->JI j-oil! JaJj-a J^L>- iiiJj£ Ji-Jljj 

U_£ ,...(DNA) Ujd! cjLi^ ^>LiJI ^Kijlj ^LUIj ^ ; ^ »t| jL^>JI <>» J£ 

(jr ll! 4 "it i ii 12 (_^jjJlJ! jj Laj 1 1 (^yajJJ . 1 S -s~V (jr* 1 -^ ''^tP" cyj-^ Lr^' CjLjJV! p aL-uJ 

t _ 7 jJ! j! 4JLi->J,! jl 4 i i ii U Li^L>JI j-j-oJij ^jSs 4" o frl i ii a ^1 ^Liis^Li i4-U^ajjfe CjIjjjJ «^ i <a seJ 

. (j-L*_o (jPljJ l?- 5 ^ J I tj^J-" J' mW^W < — ( -t± jU2 ^ 
Lg-aJUfc 4_lL>J! L^J^Li" AJb\ i ii" ^ La ut ' Cj^o SjjkLLij - ^ ^ La * a 4jj^)_a ^? 4_lL«£. ol 
j^yfl . j» • ^* (* ^ JO <>>l (_£ JujJJ . 4JLcu^t-a 4j». j^r j mi ^H'-'- 1 J J ' ^ " ^°^>^ (3^_5 (jr^ 1 ^"^ 

L^J Juu (<jJ (jP-I! jl i L^-La <_j_j-C.j_L! j jtc jl SJljIjJI jl *j uall 4-j»- i ujVl (j-a ^^.l^-'itl 4_j_oJ1j>- 



II 
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4_a- 1 11 i^lj 1 11 (_£JlJ «£j\jl>i]\ J-0» ^\ 4 1 1 11 i tLi ^jl Mitl j_A 1 o £ 1 ^ j >.j tj j 1 3 sLi-iIij 

4±aL£ Sj mi -v (jJI JjjsjJI oWj (Larve) S^^ojl^ j^iJ! J^lj-a q-^ y J^L>. LajjJ c^ajf 
^■ l j aM j (Tetard) ^iij_c. ^-jJI jJc. J^jJIj (<u^>}LJl1! j—iiLd! jLijij^lj (Metamorphose) 

aI tsjLlI J j*v in J S^Lclj Ktl J *v mi" J tj^jt) ua jtl i—tjuLil '"'I se " fl jl Olj ae fl 

Cij 0 1 t La.) JajJj^j i_lL!j J-*-Jj 'i^jJ->^l CjjJLLi ^^/Ij^jJ^lAI ^ 1 a" tti\ (Jja- i u \ pJ ij«-)Jl2J! Jllaj 
SLijsJIj SI Miitl (j iKc i4_i3 i_)j^.j_a J^tC LlJL*. J-pJ»-l <-^p- J I ' " (J-* 4-Lll 1 n iVI S'ail S"itl ^3 

1 ) ^ clh*-^ ^Lgj • W-^*- 1 (j "j [5 oLolSU! SL^tj p" j ' ( JJ j>* jJ_j-ljJ ! ^jl lxa>j t^j. i j_a_L!!j 

«.Lu! ^jr-^J ^ jr jjjj»J! j_«_Ll! J}Lj». L)}L->J! (jiaJU Cjj^o ^j^- 0 Jj^ tdl niljjJI (_>Aaj dud lu £ 

(^UJLl cujuxj pJ (3$J niil >ii*JI j cjLjLo <j_a J£ jjc (Metamorphose) J^dJI 3 jjt\^> 
LLuf jjjjJUl .(^(John.F.Kerr et Andrew.H.Wyllie) ^ UVY 4JL* ^^Lt^J! 
j^jtllLi ojJU ^ o i n U gjj k \ /j^c — (^jjvjJj^jji! ^gj" i n U (jylc — ojJt! (j-a i U <i i II I juk i_a}LL>*! 
Cup. 'oi; mi «tl (jj 2J! oL_lLu1 «j i ~ * a ^3 ^^(jjjjjLik (jij-i-A 1 i (Necrose) 

ajjU 4 CjI jjjJLLi CjUL i i u 9 i4_x_iSJLl Jaj—AX! j_a_Lll (j-^- 1 fl^Si^ll Cjl_jjj_a i_j mi "i ^1 

i^sj mi «tl oj^\ tj-o cIjL m « i.rit l t_c3j3 ^ jL^ j-aj . (Tumor Supressors Genes) 

1 of ...jji/^lj (Parkinson, Alzheimer, Creuztfeldt- Jakob, Chore de Huntington) 

Immortalite) LkJI j^LkJI)) J Jl >J,I ^ ^. ■ a j a J ^jl «J| j ±L 

s fj 1 >JU) AjJLj^sJI ^ cjljjji-ij cj^?M_jl_^I cjjjl^ Jl— ^JL-->>I U» (cellulaire 

. . •{jlsj 1 1 "it I J 4JLuj>JI jj^IaJ JL^J.1 ^LltLlj ( (jr J>JI ^ISLit 4_uaj^jjj-ajj£UI 

la ' Lit 'BLljsJI ajlr .a.^.a Lojb I (j^J' DMjj^— 1 ^' 4 j o 4^l£HI <>JUk 

:4_JLlII 4jMiII CjIjj)"imiU ^Ir <=t -t j a O^jl i n" 
^1jAjU>jj Lj^_j_Lj .a. ^. a JiwJij d)^?L^a La : |H i n ^>itl Mgj)" i ii a ^-Lc • 

4^>>jl Laj i«^.a.^.a» J 3j_J_«J^I 4_JJ>> jj I (J^jl ca-j<JI La :(_^^JL>iJI Mgj)*i i utt * 

^^jJL^-Jl ^ i*-Df (> 4Jjj-^il cijLJVl La : <JT 1^>JI Mgjluitl • 
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"54_lUj(J! OJlA Siijuil oLu)^>J! La 
^•j*- i* 4_jJl p J k *" J j . n La 
Sj_ibLlaJ 4_iJLl]! jjLx_al! 1 i~ t dIj^ J^li* <j-a 4 jlr j 4_Lc i ^ uiSUI ^Ir Jati mi La i_dJi 

. 4JL>.lj_a f^j a , * , tAj 1 1 <CLc«^ij <G-i&Ld - \ 

4_lU£. j-* (Apoptose) ^>jI1 trjjJLl 
j-pju ^jJ! Necrose /jJtilLi ciijll o-^-^) <4_iLk!l Laj^^j 

j! (_La!j_c J » a ' d 1 <a >iJJ sL^^LLal (<M-1J (4_L_ii3j_C 4_i.slj! V 4_lLo_£. 

.4_lL>J! (_Lt>-!j cjljLiu! J « i j! 4jjJ->J! l2Iu all i la ui *" 4_p*jL>. diljLil 

4 aK i«. ^a. ^. J La i(jJj-iii-«J! (jjJLJ! £_ya ^dil j ij « i i all (J^L>> -Sjj>*j1! aj j fl 1 , 1 ! Jufc j glo JlSJ 
= iajn,,, t ApO = cJn^kJI (jbj JjljJ^I iajn.M ^1 j-Ltiu (ApoptOSis) <_Lu^l 4_uLijj 

^1 3jLi>U (La communaute scientifique) L ^d*l\ ^i^X\ L2^V U>LLu jl2Jj ^Ptosis 
.(Mort cellulaire programmed /f-^-f ) ^ >^I1 i^>L4J! ooll jf ^>LkJI jUeliV! 

J}U. (>a La! cj^I! 4_j_LkJ! *(Phase de Decision) jlj-all iL3oi 4JL>.j_« • 

Oj_al! 4_ljvjLj». diljl il/l (J^l i- (j-a 1 alj L>.|j Cj >>J (jia jj_j>o) 4_u!j (_La!j_c 

.(Voies de Signalisation) 
L33L1I1 ^ 3_iiiljjJI L^jjLa 4_lL4JI i fll"" L^JUi- (Phase effectrice) ju flHlt2UL>j ^ • 

.(Irreversible) \a.u&£. j-lL L^jjSLi 4JL-^ jJ.! ojuk o^LcUj (Wiij 
ojj j>a LuL^i 4_iLkJ! j_aa3 L^j ^Phase de degradation) ^jl^JI j! jLjjQ^i 4JL>.j-« • 

4_^3^>J! 4_JV! 

.Sj-ikUisJ! ijjl^J 
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4_lL-^^?! 4 t lJLlc>iJ! 1_i^L>J! j—l^Jljj 4-Lal mi s Jo^sj <i*^>" iCjLuJljJI (_£jJ 

< r.i.i j. .i jimM^U (Bouton embryonnaire) Ur k^X\ j_JI 4JL>* j_a ^ ^jUJI jjlL /\ SjljIjJI 

LjjSLa i4_l!Lj 4JL>-j— a (^yS jj Laj ) ^ » 1 ta 1 , 1 j«j£.j-jJI (j| ^1 3jL!u^M jJLjsoj (J^- 3 

^pJ! (Ectoblaste) 4_lj^jUJ! 3_2_ikJ!j ^Endoblaste) 3 z.uu La^ ^\l!l1->> 

.U,,.j j>jjj i (Mesoblaste) 2 U , ,.j 1 1 ajLJaJL <-s>«j 4_iJlj 3 j « <>. * 3_2jjj SKmi a Lajjj^ 

. ^jAClU 3 j^dl J^l >U <J}U> 2_o^jLkJI a ^ ■ U U 
oj-ib (Ji»-j3 iCjLjjI — <LoJ! ^jJ j t l jL^j^JLi ^. |» 4 — a^Lc 4_<-u!j.i cjj^IM 

J_2_3 - J . .. Atl jl aljJI (_£yl_>JI Cjj U 4JL>-j_a (jr cjLj 4 ij-»-a 4 Ls-J-a 4 IjVi 

3j^?jJ! J i & I a 4JL>-j a (J}L>- (J^tlj tljLjjl S flJI t^J-I tlil *'J J «JI <j-a °/0 * (j| J s^j 

(>a ^ ua_»JI jL^>J! 

4 5=_<^LiJ! 4_j_j i^s_«JI LjM_^>J! j ^ IljJ L7 ic J i «j ^jJ! • <_J^ 

jl 4__jjL«J! j_j c. (Synapses) lLL jjVI ot j 4 S j alll cjUj . <^> «ll *1 ua2lj SjljIjJ! j 

.4_JL*AJI j^tc 

t^fc—j—mill JjL- a_UI j (Proliferation cellulaire) ^^LkJI jjISIU! ^>-a ^ ^LiJ! 

.(^ JSLAJI) (Apoptose) •f.^-f j (Differenciation) 

: b^U))\ o)xa)\ jWSjIq .f.^.f H - Y - V 

Ji-jG J>U- (j-a (Immunocompetentes) 4_t^LU! l^laJo jj L^jj, jl2> T cjIjjUaII! c-uou^j 

* J! 

oisj-*^ JULjj '(L^>23 '/^o i^O cot^ttl 4_«_JLiJJ (Apoptose) •f-^-f -JLj Lpli >aJ^ LaJLj 

(J!VL>- 3j_ibLIaJ i (jr aJaj(J! ^Litll! (J^lj ta-i J ^pJI iS^cjiaLil! j-;i-C. B 4j_jl_A_aJJI CjLj^SU! 

. 1 2j 'I 3jj^ j i ii 
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I iCjLu JLjJIj jj j to II j-a (J^ |_£jJ i—Slj-La^/l jj-^J 1 j ml ml IjJJ S" < -*^" 1 

<d -»■ t-. , „ 1 1 ^ i u *»JI i—SljJal 4_lLjj (J^ljLl j_a-U C. <J^> - I j ■>»« i j_c I j tl A >lj jjL^s^I (J^v m" (J}L>. 

ij_i_^>^U ^ <\ II (JSLl^JI (Jj-al mi" 4 j [ 3j ' ^ g j-^L^. 1 lt-^-^?''-' ' j-i-Ill «bl (^ mtl 

4_,ilL-u d J "'JjJ uaJLlI j_i^>l_L*JI j-u 4_sui>j_a-!iil Li^LsJI ma ^ lr . ^. ^ (Ji^-Jijj 4_JL 4JL>-j_a 

^LJLj ^Mesenchyme Interdidital) yLuoVl j^j La ,,, '4 J| jj ^Jj ^ U_« < >£jJI 

.(Y JSL^J!) (Individualisation) jj^jj yLuaVl JSL<Suj 

1 ^ j 9 4 j a 6>l Jjsl ((aj flJI pi j A S)) jj J-Iail jj^3 *(**^*(* Sj-ibLli jj ^^jJI 3j1 mi^I jJljsoj 

.(palmees ^Luo! jjj j-a) 3_p*l j J^jf J< m." <_,JI ^jJj *±*-p- t Sax^LuJI jLLULj jiCu 

4j_jSHI »Lua-C^U jdX I ( A \(Oise-Lll » _i ^^^.LljsJI _j-a-iJI 4 1 jt*» .^a.^.^ 4jLiiij j_£Jljjj Ijiibj 

.^^^-^Jl m-a-lt 

Ab^\\j^\^^\fe.f.^.f Ho-v 

jljUs- i ii a ^If jl^ a ~ i uLi CjLjj JljJI (_£jJ (4-1^-1X1 d)Llj_i_>JI ) 4j^jJI ^1 in a*$\ (J^v in 

J=J j^a i h\~ ^ a ^ 4JbLUI LMJkJI j Sertoli L}Li* j_a J£ ^Jx. i^i^j ^1 s^^' 

Cj^aj CjLo-LII (j_a La_g_a Uj- 3 "" jl J j e i(CjL_j_UIj i4jo_L1I L}L>JI i4jjjil Cil jl i u III j I AjjXaJ 

Ji-L Laf j^- 3-^ol_Lll ^L^Vl LjLIi al j~tl ^JL^. Sertoli LjM->> Jaajj j-^j-^' ^J-^ 

JUu Laj (_L^ La ^jJla (J^L>- 4Jbl_Lll L^L>JI (j-a JJlC > 2 dlLujill j^^ i° 

jo; 3jj_^j_a 4JbL tlr^^L 0 V ^Vie Pree et post-natale) 

a 1 gJLa 0 * * ^1 1 * * Jj^cJb iSj^jJI 4jL_l^ j-a ^^^-aL^JI j j uJI jLI (^^1 

j_aljl jljU^>L (J i ii i II (j* i ii->o i_3JL^J Jl 4_a^>-j «4LjJu» .3 ^^LJI p la » a Lai idlLiaJo-l 

( . .j uaj c^ij^ i jljLuij^U jtU<t'i jlj^i (J^j (Atresie folliculaire) ^^.u^JI jIjljjij^I 

jjU II ~j j-LLsJI j^4J 4_jI j_-a I al IjJj ><JJ CjI jjj >JI (_Li»L 4 J ua j jJI 4 j l->JI (Jj^?l 

^Prepubertaire) ^LJI J^S La sLl^ JM_i. Ulj <(Stade Feotale/ (jr L-a_j»JI 



j<uj .^ji-JI 3jJLa 4jIjli jjs in ~" (^pJI 4_l3j^JI CjLjj^jscJLI 4_l-j-llaJ I 4 ^ l— * 1 1 L!iL>- (^LlII 

. ^ jr jjj_>J I i Laj gh 1. 1 j-a ojjJlJ t— i^lj-ll .^.^.^ J « A ' ^?l jlj mtzl j^a jl_La_a-Lll jljuk 

^1 (Jj^eZLiJ jl J i nWI Sj-ikUi j-a Jljl i nil <_u^JI I "; i4_»JLjJI SljJI ^jJ 4 j i a i->- SjjJ ^ 
J_iJlj>iJ jja C1jLj^>JI "i i n a ^Ir I JUb (_^j_L>JI Cjjil ^aLj_i 4_L3lj_-a j£La_iJ • ^ -'^jiaL 

jjlc (jjl toJ ^j-aj jLWjj^j <>«.L3jj 1 " ^W 2 " ui-^ 4 jlr j (J^ diLiaL^I jjlc 

(Ja «lt (_)iaj J.I j^JLi CjL-U^ -r\ \ .^.^.^ « jl» . 4-ijJ Cjl_aJ->JI JJ-Cj j<^jJI BjjJs £-a CjLiiaL^I 
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: ^La metamorphose^ u$>oMq .f .£.f l\ - "V - V 

i Mx-a (_L>*j VL^ 3 JlJ Jlj>* r I ua C I jj j^o.) /- 1 C i La ^3 ) uaJLdJ V dil_uLaj_iJ! Jut£. (Jj^eJjJI (jj 
j«j^>^LiJ! j i(V J^v Mill) (JjjJl^ t— uAl 4_L>-j_a CjLuj (_pa-«J (J! Jj I uaj] J a iiu 4_iSU j 

j»>«JI <-« N ■>> c oW^ 1 ' dh^' Mauthner <^« tlj (Ligne Laterale) ^L^JI JaiJIj 
Jx^j VI 4_uLa j_jJI CiLilJI ojub J}Lstjl (<mj Vj .(Musculature natatoire caudale) 4_Jjjdl 

£-j)j-<-uVI (Jj^>o <J^L>" 4j| J-^"J 1 <i S" i4_l£jjJI CjLjj-aj-^JI Jal iVi 4JLa_c j scj (_£ jJI .a. ^. a (J^JLi 

^jj^uVl iaLAj ^ SUSjcTJLI 3 m /, -1 « tlj 4 jl . >. « tl i_flLJVl <_Jg.l jlfl i2_<2il jJs ^1 (Chenille) 
. (Hormone d' eclosion) ^Li^jVI jl jij ^JS jjj (Ecdyosone) 

LjjJI (J^Lli^L^ 4Jj_>J,I Ll^L>JI ij^a JL)J_*JI ^j- 0 (j^istHJI ^ i n-»JI ^jlaJ} i " ' .a.^.a (Ji^JU J * ^ ' 

t_jLijL<LaJJIj SiLiJI jt 2 ^iiLkJI jt 4luu\\ L«}UJI j a^LLj-^l LMJJIj Lg-^o ^jJ (DNA) 

4_ul jj| al i„ 3wV| <_j|jl <>. I 2LaJLUI 
4jjLa_aJ_JI CjIj^SLII JJLc jJuj-i i La ' il j'tl i <L)Li-iiVI JL*_i-3 i ii ->JI (_jL_lj>*L>. £_a dtl Jjl fl-aJJI 

cjjJ> 3j_c>J,I cjLjjl_fl_«J_II pt^« a «^ i >« scj i4_<Lajj i il j"tVI ^ja j^SL^JLlI juu ' * I a ~<< i 

diLijLii) JlaJLI (J-aLtJI Juia <J i ^« i ^» ^- " 1 1 cLulj-lJ! CjujI iLaJJI 4-Ll1iJ3 4 mil »l iTi i uLi ^-aj-L-a 

'(<»L-j1 5 < I j— a- ^jj ^a-flJI 2L^>JI cili (Plasmocyte) ^L^jJLJJ SL-milLj .(«5j^li» 

a ^IV " fl (Naturel Killer/NK) ajdLSJI T L>LkJI L_af ^j^JLl <^iLj ^1 Mis 

(J^juj i4_uLLaj_iji CjIjj^ j i ii I 4_uaj_tlil j! (Virus) SLa^JLi Sj^ajJJj 4jLtaJ>l Li^L>JI (j- 0 AJJt^JI 

Lgj| cj a ^i " ^1 La lil ^IjJI jLrc-iiVI oj^j j i ii (3^-Lsl ^Ir Muij>-j_flJL 4jI '-^tl Lj^L>JI (jAaj 

Mono- /SljJLlI cjIjl_p^j *Ij ^j^. Jjj-^l) Epstin-Barr ^j^j-s Ji-a Ja.^ ^ 1Y )diii 
U> jjjLj LjJj Bel-2 4_uij) BHFRI -f-^-f cr^ o^-^ OpJjj- 9 (nucleose 

Jjj-^il ^jj-xaJI Laf .4jL.aU 4_tLkJI ^ Bel-2 ^Lu| Jlk: ^1 LMP1 4jjjIIj ^4,,,^ 
ajuk ^Jl l jUl ^ 0 ,x ^pJI ^6 4iij3_a J^jb-x^ (Papillomavirus) ^ jJI jic ^LL 
oLtJsjj (ElBj El A) cryjj>« (Adenovirus) ^jj-tfljLjVl j! .P53 lthj>^I 
LilJj jjjjJLl j-H^ltl I j-* (jr'^^i 1 (_yk. oL-^ 3 j^^iJ ^L^all 3_lUJ| >sKj ^1 
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t4 o jl i ntl >— >Ljrgl a_ oJL! I jl ■»- " 'I j i ii la] I j i ' iCjLjjj-o (J-a-so I J j coJI CjL»-uaj_i-3 

. 1 j ,X A-^. j cUcLli! 4-)La-~i i nVI ( . ' I j La i la I J)!*- ^LjJLij 
I il i ii (j iX t m i ii 4 j If |j La ' (JM^>-I L^'j 1 " (J*- 1 -J '(**£*f (J^^ Cj^Lxjs (_^J_ljj IjSLaj 

4JL>-jG i-j-iLxia iSjjulLo 4_u^>j_o diljj^-u^i jj j^.* (Homeostasie) <bljTunlj ^ i n->JI «be_t^> ^^l^. 

Lai . . . jJ! 4£.Liil i fl-Sj (_p3lj-a |j diLtj) i"i" jj^Lsj 4-uLLsj mil ^IjJ^I j-«jJ (JL>J,I gc. i a ) 
l JLflll ^ I uaX jljLuj jjLi^L^ |_£jj>-I i _ys\j^a\ j_o^Lb ^1 ^ i>> A^i3 43j_jjj ^LojjI jl J-iJ uA\ i <j j, a I 
:i_dJjJ 1 i-^^-l a ^LlII (JjJL>JI (JlLajJ - tl jl ■>>« ii^»«tl ^palj^VI jl /, * uaJtJI (J^L^e-i^M (_p3lj_a|j 









ii»UiVi 




+ 
+ 


Parkinson, Alzheimer- 
Sclerose laterale amyortro- 
- phique ou maladie de Charcot 
i i^»«ti <| .i*tij > ii -^ti < , i , u ^"--m « 


Neuro-degeneratives 


+ 


+ 
+ 
+ 


Auto- a_ni jj| a^mi ,>b— - «t 

immunes 
jjaVl 

j"j 1 i ,".1 ^ 1 d_i3jjJI (_jla^a 


Desordres immunitaires 




+ 
+ 


jIj^, - Infarctus du mocarde 

jJI Jjj-Jl!I iul >^>- - AVC - (j.i ft 


Ischemie Reperfusion 

(jJt-L£3^1l ^ajJI ^-i^ • 


+ 
+ 
+ 
+ 




Astro - ^jL^i. - Lymphomes 
^jJLI cr x^l jL^JI ^ (.jj - cytomes 
- f jj Hepatomes 
- (j-L^S (.jj - Melanomes 


Neoplasies 




+ 
+ 


4_>. j ^- . 

^Ij—a? ^Ijit „i_-v! - Alopecies 





101 



cnli^llyhngnllpffllimihif 



2006 jiniiuj -jigl/l 5 5 llinJI 2 mil 



: £<)W\fWaW\ 0)()D9.f St.f \\ - A - V 

lLsLujI j-A (_£ji->JI *\ i 'VI SjjJU <* JaLiJjl (jl t4j ijj-JeliJI CjLtLajtil ^j- 0 JuJulII jtx^jl 

:4_lILlII CjIjLl1£.^IJ Ij k*« Jj-uj 
(Mitose) j^Ldl (_^jJL>JI *l ... s\Vl ^ 4_lL>. <>j ^^jJj-^jj-a 4_iLAj -sj^-j • 

i lajwMj i^^-J-a 4_pJLl Sj-ifoiLJI ^ flfl i^jJJkJI j3Ld!l Jj Lai * ^ .a.^.a Jl i j La S^Lc • 

^ j_J.I cjj-J] (j^j— «Jj (Neuroepitheliales) ^U. ( . t l L}Lk]l ^ Jljj^-*-!! (j\ 

.jSjjYAS j-^ aI i 'VI Bjj^ji ii £_a lLsLujI ^3lS[jJI 4JL>*j^a 

• ^ ^MitOSe J=-I>a t>a) Gl ^JLwj^a [y> J£ ^ Ji^jCu CllLu^ • 
(^jLLs^ 1 11 II j (_£_jL>JI ■*! ... S'VI jjj i~i CjIjjj a Jal mi' «L1 jj uj_a 4j_jJL>- jlj^a _Sj_j>*j • 

.^_aj_iil dij) a I \ 4jI j 0-3jJI 4_iisj_^aj 

• f-^-f -II (DNA) Ljjdl /\ ^j^LkJI SjjjJI ^ M£ <■ M ' ^>j JM^I i^f ol • 
L^J ^lOSRB jfP53 JiLa (Anti-oncogenes) ^Ua ^ m l t 4_ajLl>s 4_lLl3 Jj-a -ij-^j • 

Liajf (Proteines regulatrices) ^ ^L^VI SjjjJ 4_«Jiia ^LLuj^j • 

4l«Il£La (_g_aJL>- ^1 inn 'I SjjJ J-" 1 - 1 ^ ^L^lj^l * J tj' 

.(Avorte) ^.^.^-^ jf 

^> ujLlU j j g (_^_oJ >JI ^1 i ii SjVI (j^- 1 L^JJ- 3 *— >J|l-2 i n 'VI (_yZJi ' CjJl^cj : 4Jo J ~>i I a 

jljljj ^LtisjJI 3jJj_a ^jLiI (_g j) 1 -*JI ^jlSjlll i n j i3lj_U ^jJ 4__ujJiJI 3j_iJI ^ ^ b i.a. ^. ^ Jlj 
1^3113 a^UJ.! J: La-j-3 4_LjJa_Lj»JI SjjjJI (J^L>- Lai .^.^.^a (jlLaJj t "i ei 1 1 oJUfe «.Liia_ajl 

. j_^jajj<J I «. LS I ^3 . a. ^. a J L Lc J-p-a I o j a 

iSlj_aU 4_uJa_L>J! SjjjJI (J^L>- («^-J-II ^-lisLiJ, i^JjjJI (jJj^lJI SjLcl I ual] .a.^.a _II ^<ut>l i uJ 

J>L>-j 4jpl£iJI SJLwjJ,! 4jIjli ^ S-iLLkll Lj^LklL L^Lx^f j_^>j dd.v <l -^Vl i_iLi_c. ^ 
5U, ^t ,l ^ y| 4_iLUJ. (Cellules Epitheliales) SjjL^JI L>UJI ^ <>.^ j L.^ .4jjl ^-aVI 3JLv jX\ 

^3l£jlJI (^j-a (J^ (jy^JJ^ J ' " L/V oj' J-^ 1 ^-La-Uj-a 3l_j_>JI 4 I <^->l j_a (jylc ^y>- (^L-^ (J^ Sj JuJLa ^jl 
. ^ I i>> ^ VI p Us» a Li^L>> (_£.SJLc ( _pol ^ ge 'I Jaa-^l ' t4ja>j ■Vj i"itl (J^Lie_3 ^j-uyL>JI CjjJ^Ij 




wai]£^\ 35 iijnii 2 imii ^olilll *n ugnJI judIiiu iM 

JlS^J i4^j». (j-o 43j_ujj (_£jJ->JI j3L£JI (JjUt-o ( _pal A ge 'I ^\ Jaj^tll! .j^sl <"tl |j_A 

(_£JljJI (j-a (J^ j_a_l I 4_lLcj t(j i ii II a ) flj £_a i_dJj (j! 1 O J ' " ^? tfrLfl Jl j! j_o_Ll! 

4je_uj i>JjJ^ CjJLitJ (_£jJI . a.^.a Jl ^J-y ^(jtMl 4JL>*j_a <J^L>" i La-AjJ-a-uaj joj^jJIj 
^1 4-^j.a- j >"ill (jLiI T (j-l£jJj_pj^M {jj^ajJb jlj^l (_pal * se 'I 1 a l"i a i4_ujj_L>J! oljjjaj gJI 
t^j i all (_£jJ 4_j_cLiU 3jJl_JJI (_,-iJi3 (^yjua-flJ (_£Jl!I t^jl fl-oiJl j i ii i ILi - ^. a j j_a gh ' 
Cilj-x-^ajlj "ill LjJ 4 ^t^- * t l LjjJJ jXI fl-ILi 1 i "1 i "I 4 to ~\j a 4 se J uJI ^ 2 

t 3SU : J 'Sj^Sii! I^jUI ..ISM JMita ^oLlLu^J! <_al jl^f tuLL^j t (DNA Telomerique) 
4 j i ii il l jjl^o LajJL^j t (DNA Telomerique) t ol j-lo^IlIJI Ljj ^ UvUJI JL ^ 2 
.(Senescence) ^j-g-11 3i^j_a ^ Ji»jjj ^l ... s'.VI ^ L}L>JI (Jisj-ij iLip-a Ijl^ SjjJLaJll 
Lj^Lkll i^j-i>o IjJj idilj-usjliiJI Ljj ^Llj^J Liaj-ta (Telome^ase) jyj-a^liiJI ^jjjf 

Cj1_Luj£j_i 4 ti j ,", *~ i **<^ i4_Lo 4 ^ ^ a d)l_j_a^ Ir jl^ a "i i uLi ^>_jL£jJI ^jlaj i ^lll t4-uUa^ i nil 
.4j_jL>JI 4j>- jjje-ufuJ I 4_L9lj-a jO-^1 i uJ LjLiaeJ L«-4 .a. ^. a J <LajLlU Bcl-2 

Ojlj i4_lL>JI SLlj^ oJUa 1 oK^ .a. ^. a 4_lL«_*J 4J1_jlB 4_ojLLo ^j^. oljLLa^ i nil ^j^" I ^ILD JiS 
^jjj i i—kjLiLjJa (_^_jL>- j3l£[j 4 i i n M j— LqllXI iMi-a 4jliXI (jl ]oj i 3 i L^jIjj_^ 4 o ^IjJlXI r I 2 1 
L«_« iP53 4jjj n 1 1 < ~ 1 1 j A Ui i n t^l 3jii£Lij CjJljso 4jI .a.^.a 4_lIT jj "~>* \-uj\-uj\ 

j J * " 1 Ljj JUj£jJLiXI La 4JL>^j— a CjjJU>- (jj-i (Jj->>-l < ^p" CjIjIIq) i nil CjjJIjj* 1. i i ULJJ 

^ L£.UjjI j! ^1 SjLi^l jJ^oj i(DNA) LjjJI ^ JMliJ 4^e-£a (jlt-i M (^jJI 

^ ^jJ-l^ j-lIxj (Translocation) c^ L i, <^\\ ^ ^JjLo.a tij^Lilil tiujjuv jiil Bcl-2 ^-liil 

- 4jjl A ^ I tl 4-a- i n \*$\ (*ljjl JJ 

H - \ V - V 

(jjSji-^ iCjIjI—lIII ^JlJ ^LajJI j j_o_LII (JKmiI ' flJUJe ^ jjLj jjj g_aj_jJ,l (_£^L>JI oil 

J^UJI (Xyleme) l-uSi -WJI ^-j oj^j '<_? '"'>11 jljJl^jiJIj iaj-2 mj ^1 SHI vj-^ 

.a.^.a Jl (J^JLjjj .(_p3j^4 (J-oLjlj CjLlJI 4jL-i5l jJil 4 A 1 1 4 j i nl i n-»Jlj iCjLlJI (Ji»lj »1 all 
I ^"iC~K) CjLjl^pJI ^jJ ' 1 1 i 1~ ^- 1 ^jl ^jjj (j-a Lkj-tCJ Cj^?L>JI i>JLA (jr^ 
4_j L>JI Cliljl uj\ (J^L>- (j-a • a. ^. a Jl 4_i_alj_a (<i-JJj (. . . L^SLjSLjLjj CjI— i—t_i t^JI 

l MA>s (Antheres/^L2iII s-ij^ cjLjU.) lJ^U! JM-it^i .(Signaux extracellulaires) 
.4_j > ^J.I ^Ij-^Vl I (jJ^ (Acide Adscissique) J m i uu Vl (_>a^ J^ju 

(J^l^tj^l «J U , „l jj (_^jl>- dij-a LJLub (Jj iCjIjLlJI ^jJ Cjj all SJlj^vjJI 4.JVI .a.^.a J^v mij 



?qLliII s^d ugnJI maliiij imf aooojuuiuj-jigKUsIlniri'Si 

•fj^l J^K? (Differenciation des tracheides) i-.m-UI cjIjl£I j^JI JjUj 2LUe. 

£ 9k>J\ 0^1) 6>xjoJo\ cjpjV)oSJ\ - Y 
:^/^\0^\b^b^\wMb^)^ -Y 

oj^. (J^Lita i4_cj_ljjJ!j «.jj^JLj . a. ^. a j_La2j 

4_lL>J! tULtli (J^l^ 4_l2L»_11! 5 j t- ^ ; U olj_i_LjJI (j-a 31ml in JjjSj dlli ^jjj .4-11x1! <La- m'<Vl 
p ua A Cj\ Aa e J * a ' SljjJIj Lj JUj-Sj_j_lUj Aj^Lij "i j i ii tl (j-a qm\ iii^/Li (Jl Laj l_^_ijLIijj 
LjJIj-stjl j ^aj_J,l Oji,! <UL>. Jl i-tAM jjfc SJ^Jj l>i-^*-* J^Vl dilj-Jilil lIUj p_&f (JaIj • 4_lL>>I J 

■ *".<~ pj (Cytosquelette /4_;_Lk!l jSLut t_aM3l) LgJij ik-a ^IjlLs S^t-uj ^jlsJI I ^j^- a <>c 

I ^"C""^ LjjIjj Lai i4_a-la-La sLajj-La.) 1 I J_u pj 'J^J-J^ m i 1 j o ^- >• Lj^aj^Lij" j i u 

^ j jKj-ljj JlJ^/I p-ij-il j-uLj Jj-flJ 3l jjJLi 4^ i uLalLa (Jj-^ (j^S pi jJLj-jL^JI lj_3cJ13j i( 1 J^ ("ill j 

fLlii! Laf . 4jjLmTua £_kis Sj^i ^1 (DNA) LjjJI cJjJu j! dKi3 «2j U£ ^Endonuc lease) 

•LaLujJI 4_lL>JI CliLjj£La ^Jj^>* OJ- 5 (Jj- 16 - 1 ^*- 4 4JLaL£j ^Ir 1 Iajsl ■»■ 1 ajl m t _ 7 ^aj^Lij"ij mil 

I j" J Jafl JuLflJ fyOjMj J mil >l mi i ILl d j"l fl l "J flJI (jj-AjJI jj| j J C ii_£jJ->JI i ^J*- 1 1 Lbj-tCJ 

*LAJlU 4_o^jUJI 3 iJaJ I ^ (Phosphatidylserine) CxD^ JjJ^pl ^ m ^All cijLljj-^ J.^a-j 

pj 1 2 >-V Lj-tic i—Sj-jljJI I ftj J e J ^jjL^IaJI Li^L>Jlj oLj-a-jti-JI ij^A-i L*» t^j-aj^l— j mil 

.3j_u^ 4jJLfcflJ L^aJu^ 

(JL>JI (j-a Ls^LLajl ^^LjJ jLJj^jJl-iil m a ^1 C .^.^.^a J 4jj_ikj^>iJ I ^jLsjJI La| 

/SjLtn^Vl tPl^Lj (e-) cuLjj^pSLI^I J2j 4_tLa^ i_sMj| Jj^i ^>LiLij ^ ^iLUI 

^aj_iil Cjj_II 4_lL>- ^'^>* 3jl j ',\\ fjjSj . l^JUj£jJLtil »1 mf - J j >■ (J^Ll^l (<U 4_iL>JLl (Jlj_l>-^?l 

ajLli ^Corps Apoptotiques) ^1 jJI ojll j-^Li£. LLij 3 j-uLua j-^Li^ ^1 coaTlIJ 

.(o JSLAJI) SjjUJLl L}UJI jt 3 ^LtSUI ^IWLJI 2U,„ l j; p.^jlt 

: ^ dlj^l^l) u<M 00 o9^>\g .f .^.f H - V - Y 

• t^lc (Accidentel et passif) 1 j jlm j I j l3^a (Necrose) jJtUI 

a jam — ^Jj^>" ) 4 fliltica 0 1 i i i u a (^^-a j-ie-iJ I ^Ilibj < 4 Ioj ui )j| 4jl3 _jJLa <J j»j Jo 5j_A Lis jJ I 

. 4_lL>JI »Lfl_l 1 j » ^ Jj -a- "i t ii \ (. . . <L)JL*^a J^alj^. — 

j-j!EJu £jUj>. ijjtilL 4_iL^>^l ^ ^jVl 4SM_kj^?l SU*;< ^j^Ltj)" j imII »1 m ill J>bj>-I JlUjJ 
Lj-Jj i(4^Ua 4^ajl) LjJLd jl^J J 2 fl J J CjL^ Jijj^jJLJLI ^ a " *" I a $ a ' "^1 4jjljJj pjl^*" 
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^jjj»J,! ^jij-^- (j^l jl -»- A >VI (_^jiJjj . 4_lL>JI jl ■»■ a il i ^ * i (_^jJ! ^j^Lij'j i nt I ^1 aj 'I 

SjjLpJJ Lj}L>JI J"i ^ 1 j j i ii a i4_LL>JI i La j ge a ^1 4_ul_£jJ^?l i La j| i ugJu < _ ;r JLiJI (jr^j^Wj? "' J mtl 

• (jJ-i La ^_ie_Ltl ta> i4 j « i^j^a 4_uLjHj| 4-1 La- "i < nl Jj^llalj 

. ( JJ _Lj->J I j-«-Ltl (J^L>> 4_Lc I fl II i La 3 j<mj (<jJ • 
. 4_uljj 4_L9lj_a jl j^SLso jjJaJe.) ^? • 
. Lp* j)j i ii^ (j ii j \j f^uaj-a (J I ! j LajJ cAi^- 1 ^ 

(. . . Ljj jij_^£jj_i_a — Sljj) oLj u3aJIj (. . . 4 j a 1 11 >■ — d j 1 ) Li^L>iJ! 

.(Signal de mort) ojJ.1 4j_Uj 4_uLAi]l ciiX .5" mil (jiaj^o ^jli -f-^-f s jj>t!-" 
j^SUj (Cascade biochimique) Lj^j^ LuLj-q-j-S ^ mlml j ->>"j :i_ua:jjt 2JL>. • 
4_uM_Si^V! ^bti^V! ><^Li^ ^tj (Signal de mort cellulaire) ^^LkJI tujl! SjLil JL^I 

. 4_lLu I LgjLujj 4_ujIjJI L^j^La 4_lL>JI i flJbj C^-p* 1(4 i-uSLxJJLl) 

Phenotype) ^a j-JJ c^^dl ^jLkJI j^m i L^JM^ 4_tLkJ! jiieis c^-p. : jLjjQ^I 4JL>. • 
1.^.^.^ Jl p jtx j ual j LjjJIj oLLujj—JI ^jub diLwjjf J^-jlj 4_^*_lJu (apoptotique 

4jlAVL?) LlL^Ij (jL^ «lIj^. ^Stimulus proapoptotique) £-«>j-U 4_iia L^JM-i- 

i~i\I , „t I ^gjj" 1 11 a ^Ir J '"*\J-* ) W^J^-*" (* ' ' tj^-?" 1 M^j^l (_>^2-l i4_al_u jl^a ■ 4 j , „ A * 1 tl 

jf oLi j^a ^ .MflM j (Voies de signalisation) jjj-jrJI lJL^ 4«i>Lkjl ol j^L (4_p-jUJI 

,uv 

"1 1 n" S^La/EctOpOSide) JljL^^jjJ^^I SjiLa Jla :^L^Lt^^OLLbjj>i_« • 

. ,. frLfljJI (_Lalj^. j-iJuj (4-ul-La-pJI 4pJl_mj 

J a-u jjj ...^Ljj-a j_<i, t TNFa jt (Ligand de Fas) FasL Jl^ :4_^>.yj_u • 

^1 4jI j III I j ua fl ^ (_p3j^>J,l 4_iiil 4-«_l-lL3 j 4_jJL>JI ^j-U 4i>-jJI i> juk j-jj mi "it I t-ill i u a 
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jl j_«-Ll! (J-alj-C (_jLlc. 1 uaJl I gla-t!u jj (jPJI i(_£jJL>J! i2j 4 j r j-L!l 4jjJie_«_<JaJ! Jaj uuJ 

.S-tLkiL) L^u^j ^ j_u^ i hi,'^ jf (Facteur de croissance et de survie) *LLl!! 
^Proes transitoires de promeabilitejf Megapore) L^jl^^Tl-l^I] cj j^U I ^-LLiiLi 



(Translocase de nucleotides adenyliques ou antipore) 


ANT • 








Cyclophiline D • 


. ^ ^ . -»- ^ . ^~ . ,. ^ ^ 


Benzodiazepine • 




La porine • 



LUbj J500D 

U£ .j^T NADH2 j ATP JiLa ZLaLLJb aj^SjJU o^l oL^ ^Lli^lj 

^ (Ca) ^-j-uJKJIj (Radicaux libres) Sj^JI jjj^l <>« J£ jjia ^ I u <>. jj 

3l j-LJ! (j-a J£ (jr^J ' Lvaj_o_C 4_lL>J! (Ca) ^ 1 nKll (jjj-ie-al] ^jj^/I £_)jj-lJ! J^itJ ! jiSLibj 

JiJ.s (Desequilibre potentiel redox) JljJii-l - 3j ^ oj'^l f Jt -»-y 

Sj k3j Jj^II (glutathion) ^^jjLj^KJ! 3jU 4_j_«^ ^Liitj! M LiLIj >i^ej U^j .4_LLk!l 

J^LU! (Cytochrome C) 

oljLj-^LS'j > -Jlj (Aptosis-Inducing Factor) AIFj 3 ± , „ in I I 5JLaLa JI ^ oLjjjJiSU^U 

.(A JSLUI) 

.(Point de non retour) -f-^-f 2 jj>j^< 
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: f X&)\ 9\j\)jjV\abv30 - v - \ - i 

S- 4 *^ u (**Df L'^ ^ <-^' ' L -i-'^" Lt^ 4-k>-seJLa 4_j_^j_Ij_3j j_a Clil j_ 

.Sl^jil ojjb ^ Ljj_^a ljj-> (Caspases) 

4_j_ijl_ij <J a L^a ' Jl 1 j ua « ' i La-tfu * I i4_j J 0Jij-)^l j^l in i II (j-a 4-ajia-La CjI jl i_i nLCIl (JlLaj 
cd jjjI i inVI ^J^A >J 4_J (^Ijl JJ_J_^-l) CjLi Jjju_i_!l j»JJk CjLojj-ll ^j^J 4 1 ulLulj aj 

^jGj 4_iLiJI JiJ_i (Forme inactive) 4±aU* 4j_iL*JI 4_!L>JI ^ t (Ac. Aspartique) 
U_4 1 1 ^ Uj i*ii m ^1 ^j^j • -U SjL^I 1^ Jj-^j <L^ >^ '(Procaspase) jl . mlSLII ^^Lj 

a 1 n Uj (NH2) ^j-LaVI 4cj_a^>J, (J-aL>JI taJI Ljjjj>- j^jj><jj Lj-alx^fljL) ^<mi 

(Carboxyterminale tJjm^jKJI 3^a^a) COOH J J^UJI La>|>^ Laf ^(Prodomine) 
jLjju»Ji (j-a oUtj^lj <^jLJjJl!I eJ<La jlIIj .(Forme active) jaJalll jLu^KJI JSIA^ 



Caspasel (ICE) IL-Ib Converting anzyme 



Caspase2 (ICH1) 



* Caspase3 (CPP32) 



Jjj^>j ± >?^i 1 (inactive) 4laLk!l L^ilU. ^ 2^LkJI J^b 4_ajta 4n<^ oljLu^LSUI j^jjj 

( jr £.JU (j"L*_a J 1 nl 1 aJJ t_UJ^3 (3^J 'L?J— >-^l 3Jlj>-I_jJI i(J^ 1 j^J '"■*"' (<U-1 i^-aj—J.1 OjJJ jl mi! 

...liLIIjji I j£_a>j 4_Jj ^jJI j£.LiiJI J£ ^-jiia jul^j 4_o.jxjj (Cascade d'activation) 
.(Mort cellulaire caspase independante) ^IjLu^lSULi jJ.1 j^b. i^LkJI tijjll ^ 

:(j-LCjj ^1 Cjljl ii nlSUI i 2j (2>SLa-i 1 a j n c • 

.()Y ^ • ^ .A .Y : Caspases Initiatrikces) 4j_>LJI trjIjL^KJI • 
^ jis ^ 1 j La j •" ^Ojj (Caspases effectriecs) 3 >i>ll jl S j ni l culjl . <» L£UI • 

. V jl_u-uL£ Jla 4J3II diljL^ul^ ^ji^>"i" a i 4jjLJI diljL^uKJI 

an ov^l^/xM ulxwQ/) <i)\jE>Q - V - Y - \ - i 

: ^AIFdoV^Q OljVxMS^Vxllq Cytochrome C^ 
uic La j_Lj>JI (chromoproteine ^jjia ^ydj^ >*j) C '"II 

^jLs^ljJI *1 in ill ^ U 1 11 (jyJ-C jl in IjVI (jyi-C 4_Lj1 ill 43jJL_£ (^l Ijiajj t LjJ Jbj_£j) "1 jU 
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o^j^jso J_su Lai iduLLuajuJ\ 4 1 1 ill i ntl (J_ola ^Ir CliLj^pSU^! (_Lzj (_L>*JLjj 4jL9 i Ljj Ju j^oj_loJLI 

(Cofacteur) j^cl ,» a J-aLc A jLt-^KJI ^^Li >Uj (J J X . J^-kj <LiLa L^jijji'jJLjJ.! ^ 

^ra UU (ApOptOSOme) ^jjjJbajVl ^JlJ L-L^j-a J< ai jt ^Apafl) ) (— al_>T i ii J 

. 1 gluj Slj-Ltl ^aJUfc ^1 IjUfc (_^JiJjJ iV j<U *\j V Clljl ii nlSLtl (j-a (JSU ^IjjJU . Uj ,~„ '"tl > 

(ATP) J! oLuj^v 3 al tall (j-a L^JLvLv j a" i n" 4JL>.j_U <>jufc jl ^1 SjLi^l jJl^oj 

i^jLsJI ^1 ^_aj_iil Cjj) a U (j"Gj)j_l 1 uaj] (3^° ' ' Ljj j£ ^-tt I *Li!a£. <LiiLij j_i_Lij (J}L>. 

^1 jJb do> ^Facteur Induisant L'Apoptose) AIF ^j^-JI I jut ^Jljj i£>^1 y j 

L^j LjjJ! cjLu}_j*. i_3>LjI ^1 cot 3Jj>»-a ^1 AIF 4^L^>I <jt i_jjLse-I]I ^ y oHjj! jlSJj 
j^ic (PhosphatidyL serine) ^ jm tl JjJljjU ,,^ \ ciLuj^ jl j^L ^.a-u^ - l j« j^^'j 
^ L^f «AIF)» J! 

. jl 1 1 nlSLtl fj^C 2_aLj <=t j t\l A" , ,.l ^fl . a. ^. a Sjj^ j i ii Jj^LLal 

^Jd/xU 0<^\ (O^jj - V - I 

: .f.^t.f D 0X9\/))\ cA3)<)))\ tV^ <ij^\ - \ - V - 1 
4_^ljji ^ N ■ a a Luljj L^ij-aj (Caenorhabditis elegans) a <l^< ^t i s^jjdl >-p-«3 

(JjLa^a iUS*q ajijj^a ) 1 * * ) 1 j"l Jjj a jL^e-a J I j "■ j'^l A ,'~„ t IjJaj i4j|jjJ| ^lr f^js £^lIjvLlII 
^ r '^j_a_aJiJI ljuk ^1 r 3j_j*-Lt,l CjL<jj1jJJ1 O-iSLa J_5Jj i a JuLc. Cjljjj_a T X 11 • ^Ij^v 

. 4jjJL>. j^SL^jjj CjjJ^I (j^ljj J-°^>^ (l)^ ' ^' < "^" (j-a 

l^JLa (jr s_u (Stade larvaire) a.1 4JL>. j_a ^ a_LLi. ) • \ - ^ a^Uj -^ti sjijjJI oj^ 2 

tij^c_tilj i^aj^iil Cjj a 1 1 'Liii" \X\ (jyj-*-! La» i(J-alSUI j-o-LJ! JJ-ts 'Liii»- L?J-" 
3j fl-La-a ^J^l l_Aj-aj 4lj>"j a (jljLijJI i>JUb oi-aj c iciLIj (j£. SJjJ uiXI CjLjjjil 

o^iL S_lL^ > T > Jl oj-a ^ 5_aiL-^_"Ltl) 4_aj_^ -. ... t l oliijjJ.1 j-L-i-tj cl_i<3 (Mutagenes) 

.^.^.^a «LiSLxJlXI CjIjjjJLI JLlJLso (j- 0 iOJ-A i~>lj Atitl Cj|jl>.| (_)jL>iJ OjSLa I j£Libj i(^-aj_til 
dljil dlliijj a» _) dlljjjil i>JUk Cm a i ii cdJjJ .SjJLl «GjJU>" ^^-^ L^l L-Aj-J- 0 ^ L^Ai -1 ^i- 5 " 

^ajiiU^ oLjjj_a ^ t ^ M i<tl («j jiXii (jL^aj^l ^ Laf ^Cell Death Genes) CED (((jj^UJI 

5 «Lt ^ajLia ^jjb La 1 j * a . a. ^. a _LI J ^ *^ ^ ^jjfc La L^-La 
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C.Elegns ^jJ 


Caspases (aspartase a cysteine) 


,T ^ cJjL^K/Casp. 9,3... 


Ced-3 • 


jl ■ , „IO I t\ ".la 


Apar-1, FADD... 


L-ed-4 • 


d-LiTijj ' ~ 1 1 j * 2 1 1 ^1 " a ' V p la * a 
. liX^,t! J^l.u a ( ArVl 


:. f .£. f JJ 
Bax, Bak... 


:. f .^. f JJ 

Bcl-2, BclXL 


Ced-9 • 


^j-a .a. ^. a JJ <LajL2JJ CjLLu^jJJ ^-)L£ 

BcP/Ced-9 4l,,^ 


Bik, Bad.... 


Egl-1'« 


cJjL^KJI £j£ 


C-IAP2; c-IAPl 




IAP^ 


Smac/Diablo 





: .f.t.f U aa)ajJ»\M>j\^\d»M\ - V - V - i 

4__lL>J! £jLj>. (j-a SjjIjJI Cliljl i(_£jJJ>J! daj gJU <j-a 1 3\l U M .^.^.^ <J • a p-jJ 

CjjJJ J-=e-l Lai i4_lL>- (J^ J J '-^ a J-lJLjsO /_ lr LajJ ^j^—a-SU t _ 7 ^aj^Llj"i J qJl »1 in * tl . 5" , ,. 

j«3 iTNFj Qpjjaj gJI NGF (_La!j^. IjJlLa I j ■ >»« i ^JJ 3jL!u^! (^jSLo-iJ ^1 * ■ tl j^e-i Lalj 

• Jj.-.A-.tl ^ La-La [41a }L£ JjLnj lJij^j iLigand de Fas 
: ^Facteurs Neurotrophiques/NGF^cooJtH wiiotlnl^ - S 

OjJa^gJjLA 4_ulj_c. (_Lalj-C (j- 0 2jJ_ :t_a «J j g j ) c_JL*JI 4 _ r ^ CjLij i ua_«JJ ^aj-_JI CjjJI t—Jslj-i 

csijis ^ s^jju^a t_^u^b Lkjl j_al ^ t (Facteurs trophiques rerogrades Specifiques) 
4-txjuajtJI L}LkJI 3l_p. Ja-u j3j .(Territoire dinnervation) cj I uac Vl a sU;t uiu^JI L}U- 

l_£j-9 (jjxaLij (Ji^JiJ L^jI " • «H 4_ul JlJiJI (_Lalj_*JI jj-a 4_l9L£ 4_j_a^ (j^- 0 ^ / JlC LgJjjJLi 
La-Lu itfLpJI JLl9 ^Ir NGF J ^ I j flj ■ 1 1 cLlflJI / - 2 p tilijp- r I 2j II (_Lal (j-a SjjJL^a 4 j 1 n't ^Ir 

.(^ (J'C i"ill) .^aj_JI CjjJLi Lkj_L£ Oj^aj 

: ^Facteur de/Tumor necrosis factor/TNF necrose tumorale^qH/^oildo^ - V-V-V-l 
4jLa&l^^l aJL^ tjs> T cjLjLJ_aJJIj ,':,;tl oLL-a^IJI (Cytokine) 

4_L9lj^a ^ McLa >LaLc J£Aj Jj idiLiLpJ^I di^?L>- (jr Lc. j uaI2j V itfjJJ (j^ "^1 '4_LC.LiI,l 
4_LaL£JI Sjj La gh 1 1 CjI j 3 jl ifoJI j ^—uLiaj uJI j Sj_3LLaJI Lj^LsJI (j-a (_)^1jc "H p-it>l 1 aJ Cj_ljv 




?oliill 8^d ugnJI maliiij imf aooojuuiuj-jigKUsIlniri'Si 

(j£. ^Illi i jLjjU (JjL-9 (J^v i~i Lalj u>£ (J^v mi La! i( jr ajjJI j_jejJ! (_LaL*J j^*v i"i lLJLLAj . ^ i ii ttII 
J ■ A" , a a i(TNF) (jj-°JJ^' ^-seJtll (_LaLc 1 fl-Li u a Lai -(j^l ifuiJI (jr^JJ-^ ^-'ielJI <_LaLc ^1 i-»A il 

t4_ul in «tl j 1 ■■ aAJ SjjJaJ} ^ 3JL uaJ3 (_j.II jLiaTujj i(TNFR2) Y Jj &j ■ .. ^TNFPvl) ^ 

.(APO-1 jT CD95 L^f ^<^) Fasj P75LNTR <> J£ L^f L^JI <- 1 1 n ~ 

4 SU* an ^ a i uj i(mOtif) LjlAj^J L^J^ < '^^ L$-3j»k (^ 1 jjtl 3jL<!u^! J^-ll i ntl Cj^ i2j mil 

JiL-a 4_ i^j^bjJLj-ia] I oLiujj—JI jujljJ! J$ j^jj <(Deat domain/DD) «ojJl! 
(FAS receptor) FADD j (TNF receptor associated death Domanie protein) TRADD 
J^UiJI ,>a <uk. Sj^JLI (^Lujjj-J! DD (jSUjj .associated death Domaine protein) 

(TNF) (jy-ajyi J-*lJI J-aLc jUol mJJJj I j£Likj ^-pj^' ^IjLiiVI Jjjj^lj 1 j Lu L*J-3 

.TPvADDj FADD ^LLuj^L 1 J^LSj JsLpjl TNFR1 ^LAJJ! 4Uiu^ 

(_ 7 £LjJLJj_i3j)j_) al i-^ Ail (J^Lji" (j-a A jl i i nL$jjj— Jl '"■*" (j>a FADD «.(_^j_j>- (j\£LoJ ^LjJLj 

Ll^ISUI ^LJ J^aJLuIll .U jmimI I 4-tiax. jllaj U_a t (CHvage proteolytique) 

(TNF) (_ 3 -ajjJI j-itlll (_LaL*J (jl ^c. i ta "j J)j i u La_a .i_3JL^JI 4 jlVlt ^aj-JJ t— I q 1 1 sLuL^ill 4JLa«.j_U 
L^L>- dij-t LicjL? CjVLsJI (j^« ' (j^ j_a^J <=Lj I < L^LiJI (jA*jJ ^aj_iil CjjJJ j A -v. ^ If 3jJl9 

(J^Li* ( J ^9jjJ! (ja jl t 4 i i nitL jLtiuJI jjk La^ < jjjj_jj}L! (j^j j A >, i j_uG CliLij-aj^JI (j^>« 't 

jj-aj-^ . a. JU i U i ~. a j-uLi j-i-Vl ^A^-JI Laf . (Metamorphose) tijLijLaj_JI Jj^>o 
^(Hypoxie) oy? ta-^jVl j^j 3_tKJI i_a j_L j^ jj L* ^jJI t EPO (Erythropoitin) 

Lbj^l ujJ Cjj a £ Lo_i til Ijj i«.lj a >JI CjI i>^' (jj 3 "JJ-^ (J-' * "'JJ 

(oLLij>-j^ "i i n^/lj jjj A , „ -^tl) 4 j i n i->JI CjLij-aj_^JI (J!i-IL (. i « l"j *(Effet antiapoptotique) 
(^>>l At I A ^-'iVI (_^JiJj Cj;p»- ijojvjJI 4_d3Lic_a Lj^L>- ^If 3Ja^l -^t I (J^L>- (j^a i^LjLa_a 'jj-^ 

• 5_iLa^ 3^=1 Cr^l ^j'j^l (jt^ 1 

: o3^awtt»9Ligand de Fas -i-S -S -i 
4i3L_sjl NK L^LJ^JI LiiljL^j Tc obg l a aiJ I <__a j_L (jjs Ligand de Fas ^LUj 
i n a (j-a |jUJL>>jj ^natural killer) 

() * J1AJI) .iajL^LJL! LMJtJJ tijLjUJJI ojuk (cytotoxicity) (jc 

jl ^yJI LLfc SjLiiu^l jJL^oj iL^LiJI (j-a JUJUlII (j>a 4^>-Llj| (<M-;i-3 iFaS (Jj A" , „t I Lai 

Fas Jj alxaJll ^ili La jLc j-ljj (j£U imFasL ^jVl L^iLp^ J^l j_a ^ ^ili Tc ob$l a aiJI 
i a ni-.ti p, t jtta .-^^ i d i tTj Ua Jl o<-i ,„l jlju (APO-1 j! CD95 j!) 
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.2 JaJju JJ Tc oLjjLLjJJ 

JMi. 4_uia_iJ! 4_tLkJ!j 2UjjjjkJI 2sU m L^U.. tuj^ ^ Liajf (Ligand de Fas) J^-jIjj 
J^aVl jL^JI ^juSLI! t_i l j"t Vl j Jaxi jj ^Atresie folliculaire) ^^u^^Jt J}L*jVI 

' i aaj 1 4 ^ ge i^i ^. j» 4_lLc_*-1 ^-l«JL) Cj-ljs- i (J^eSUJ I ' j~ 1 I Li! I _J I i ^ ' "JLJ J " ^ I 

<_cj_»j (j^>- (jt^ 'Fas j 2 " i "1 ,1 ^Ir (jr^j^-jj?" J 1 I ui c ^jJL^tj Lj^LJ>J! 

^Jj^eSLI! jij-^j ^ <Gt % . Jl+^ULj 4j^LjtJ! tij^L^J! Ligand de Fas J^Lj«J! 
U£ t Lpli l^_ajuk ^JJ 0 L^jj U-4 'AjJljSLI! LjMiJt t-sjJa (j^a (Ligand de Fas) J^UJ! ^Lujj 

J J^J e^I ^ SjLi)/! jJujoj . LMiti! ^IjJ! j^aJd)! ^JJ I <>>j ! i^jjj U-« (Ligand de Fas) 
jSLjJI ^ <d l ■ aj | 2JL^* ^ (SfasL) (jLjjdJ JjLs (Ligand de Fas) J^LxU J£L<i 
j_u'g 4J JS LU I LiJJj j! j-j-c. ^Metelloproteinase) *uy>] >^it3 (mFasL) A ;tl 
^mFasL) J*ij 2slU:tl 2u]Vl J*iL cjj^w 2_aj gluJ.1 Lj}Lk!! j! g-*Xu IIxSLaj -f-^-f -LI 

.(mFasL) U-a '(SfasL) Jl ,^n'sl> <Lai_£ Liilj jl V! 

^ t ( TT ),i».^.A _U JjVl jo laill I j \j< jj-c M ca£ (Eucaryote aerobie) Lulj^ 0 

.() ) JSL^J!) .Bcl-2 ajLu^ia 

: Bcl2 uliW/xllaW - \ - Y - V - i 

a j-j— 5t3 t-.c-._uij (Survie cellulaire) ^^LkJI -l 2 Jl J>slj-c j-^f Bcl2 qj3j)j_JI j^-Iju 



Famille Bcl-2 ain^ 


Sons famille 


Bcl-2 


Bax 


BH3 




JLJ 2^jLla/Antiapoptotique 


Proapoptotique iJ Sj^t^ 


Bcl-2, Bcl-XL, Bcl-w, Hcl-1, 
Al, CED-9, EID-19k 


Bax, Bak, 
Bok. 


Bik, Hrk, Bad, 
Bid, EGL-1 
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Bcl2 3JL ua^J (jr «Jljj Lj^aj^Lij" j i ii LLujjj \ 0 JUJUso (jVI (j,^ (j^-al • 2l jjJ! j 4_ljj»J,! 

: Lg-La j£ jb 

£jj^>- ^-j^J ^-aj— JJ ClijJJ (j-a 4_lL>J! 4_jLa^>- (_, Ir 4_i.sLsl]I 4JU>JI (^ Bcl2 (j-Gjj_) J-*— *iJ 

o^i! 3JL^ ^ Laf j m lSLII .U^i j_La ^JLlILij ^Cytochrome C) C ^jjS^i^uJ\ 

£_ya C ^jj-^j)" j lull £jj_ie-) ^ a caJ La^a 1P0V <J ti , „lj i <d -»■ ■ K iBcl2 Jl jjj C)\-£ ^-°J— J-t I 
. CjI jl 1 1 nlSUI i La iju *" La-u-i ■ 1 j~ AjU«j ^jc <dj , „A'"tl 4 1 1 nl i n II i Aflaluii i LjjJUj£jILlLI 

Bax 4 i i in ilalj-a^La iCjLLujj-jJI oJUfc -Sj-^J 4 i i ii m 1 1 gjj ^ jl 4_lL>JI «.Lo_i lLujj-i • 

4_tLkJI *Lli Bcl-XL jf Bcl2 4_ ! _a£' ^ 4 a <jU 3->LjJI 0 <>> ^" La-Lu <tUjJJ j-i^ej t Badj 

4_a_^_3 i^_aj_jJJ CjjJLI 4_»jL£ cl) Lj-U jj—l! I ^Loj^ Cliljjj^a ^Ir pi i "jjj j-flJI ^yaju ^jJLso • 

• o-a l j '<< oj (^jJI Elb-19k j^Gjj^lJI LiUixw >LiLa (Adenovirus) ^jj-j-sjIj/^I 

.4_,L^il L^LkJI Jib ^Lill jl^>JI ^Jjjia ^ jikUl 

: Bcl2 oAwo9 t>ViWQ/J dfii? - S-Y - V - 1 

iUiJlju La j! (Trnscription) ^>IJI 3_L>.j_a J}Lit-3 toLp-L.u-a Sjlx. pjkr, 11 Ijuj, ^ 
JjLULj Jaajj t Bcl2 SiijjII 

'k>j uj-ij J}Lj». (j-a 4_j-aj_jJ! Li^L>Jl (2)-a (j^l salt] I <j_a (j^- 1 *- 1 La_a iBaX 4jj^t! ^ i u t j J, fl ' ^Ir 

Bcl-2 ^-Lu! NGF 

JLJ ^jLli! j^'^' t>° l5>^ La- 4 '(^-j-^a-U 4_li-l.l.->JI L>LkJ! Melanocyte ^(Sj^ljsB cjLjLU) 

LajJ ^aj_J,l 4_ljj^>J! L^LiJI Cjj^a (jl Jljvj JL3j iLj^L>J! (jr ic NGF 4_ujLaj ^jJI . ^. ^ 

i (jt jj^>iJ! (J^L^jV! (J^L>. <> jLjt («-g-a ^Lfljj! i La ^-N j jj '.Bax 4jjji! j-jjLj o>j 

(jl (_>^>j ■-^■^■tl Ijufc ^fl SjLi^/! jJljsoj . 4 jl i gill CllLj^aj^J! (Jl a «" i al Jiic i>j_ijJLj (_^lSj ' La-ijU 
Cjljl_ujj_i) (j-Gjj_tiI 4^a^Lb CjLajj-il j-^Lj (J* ^ ' (j^»l ' (jl (jSLaj d Lj i-u-dJI oJUk Cj1_Lujj_i Jal nil 

Bcl2 (j^jjj-JLa 4_lLlj l l_4LLAj Jj U« " (^l^iLij ^Clivation) L>aL^il J^»3 (Proteases 

j_yic () — 4_ul i n'tVI 4_cl_Lll (j I J La 4_a^>> /VIH-1 jl_ujj_i) ^oLfe (<u3^l (j-a ^1 (^pa^jLJb 

Uxi .(Retrovirus) ^U^jl o"j>^ 

Sj-j-a-l! j ^lj LaJI (j-iaJLJ ^jLflJ Jl9 Bcl-2 (j-Gjj_iJI (jl_3 t(jj < a La ^1 4^Lia^Li .4-jjLLal!! 

Jib oLjjj^?l jjj>b ^nlr.U cjI j-_Li.il I j ( Asymetrie) ^j^Ljj^^aJI *LAJl!I JiiLaj ^1 JiLa 

Anti-) 3j i ii^^Ll 4-ajLLa 4-^LLbj 4J (j_a^>3 (jl (jSLaj^j . diljl 1 1 nlSLlI ' i Laj ujuij ^ajLoj 1 a ^ i4_lL>JI 

.4_LLiJI JiljiJ (Potentiel redox) Jlj^il- Sju^f 4 t lU^ jl^ (^ JiaUej L^a .(oxydante 
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jl^>J! jl j j 'I i 1^juj£jILlI! AIFj C ^j^^pij i ii tl ^jj-^. oj-^ ^ !' Bel- 2 (Jj^cjj 

La^o < Ljj JlJjSjILlU rl ute 4j-£>L>. CjIjJS (j^J^ BaXj Bcl2 Cjlj-Ujj-J! 3^ 1 U" , a Lj £j\ 

^jjj Bcl2 _U (Surexpression) ^IjjJ! j->>-«-"J1 ^ is! jJsl ^fj -U AjjuJiiJ! 5JLv jJ.1 

<bjl A j j a scj Bax ^LUjI (JJ .a Ja!j_al ^jLa JjI SI Ljj .a.^.a (jj i uj ^t-^^ 4^ jjj^jJLJLl 

: ( Y1 )f 9^ «W «^\»P53 - Y - Y - V - S 

J_aLCi j-j ^jjj (Facteur de transcription) J-aL_c P53 j r. «_j 

JMii'-L) LjjJI *i£>>- SjL^>I jjjt^_i^ ijlj-a-ii-uLi L^LaM-i-u L y^xJu^ ^Lk" (Integrite) 

oliijj^a j j A -ej < ^ jjJ Mill ! JLA ^If P53 i_3j_*JLi (. . . aLl^-A 'I J I ^ i ii**) jjLi jj— ii> jl 

Blocage de cycle) ^jU-JI ^1 ... iiV^I 3jjj ^ Gl jJ.1 ^ 4_tLkJ! ( Yo ) *L_Lil ^ J.a-«3 
ojl! itijj^c liUa JMjl>.V! ^- ua3 ^ l j •< ^" ^ecllulaire 

.() Y JSLjJI) ((^ji^ijjiiJ ^jUJI Ll!MI!)) _i (.-ija in LdJjJ <£-a jJLI 

<P53 ^j^£. 4 j Aj< Laf 

Bcl2 43jjl! 

.(dljJtl 3jL!uI J j ii" i ii a) FaS ^jjjJ j_iAj>o <J^L>" (j-a 

: Smac/DiabloV&j\>o^IAP uliwg^l - l- Y- V- l 

4JLxafl Ai-^J iCjLjjJLjJIj Cj ! j-iiusJ ! (j-a (J^ ^Ir Oj^so! ^jyjJ! d)L-uljjJI (_>Aa ' ' " 'j J la I 

^ (Inhibitorsx of Apoptosis Proteins) IAP u « ,„ ~ ^LLujj-JI ^ 

j_uG ^^a ciiljl i inLCJI ^jj^so ^Ir I j ». jj (J-«-»j < ^h > " ' 1 j t~ " *" Diablo 

.(\X J£L<iJ!)IAPs 
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Sjjjj-j^j 4_i_^L^f Sj-^Ua (ApOptOSe) £-a>J-U i£jl>JI dijJLI j! 

»b}LJJI SjjljLL^ 4_l^J! CjLSKJ! SLl^J 
3±Lkl! LMJkJ! (j^a ^^aiieiJ! N Ja^ (Homeostasie) ^^IjJI lJT ^uiii\ c-iLlLmVI Jj^-o 

. jjLSU! 3l_p*. ^Ir !j-Laj>- (JSLiiij OJt-u-al (^pJ! jl tSjl uaJI jl 

(J^Ll>>! jl 1 tt;j _>iJ! jjlSU! ^jJ 3l_j->iJI oljjj-iis (j_« Sjjj-tis (Jj Uj-^>- i"i i CjjJJ 

^?Lv J_jia3 j_C Vjj i ii a jj^} ''-'-^Lj "f'C'f ^JJL> J ' " j' *>^Pj <jj^ ((J 1 " 1 " i J I ^'j-^i) ijjui J I 

(j^l (Auto-immunes) 4_ul jJI 4_^LU! oLsjj«_aj jJyVlj jib j-^JLS 4_£b_a 3 m >> j-a 
Creuztfeldt- Jakob o^j-aj Alzheimer ^j-aj Parkinosn ^ j— 0 ; ua «t l JM_^tj^l 
Sclerose late- u \< >, « tl jj-^.^JI j ^LsJ! <_ JLall l ^j-aj Chore de Huntington ^j-aj 
4_3 jw«Jll j jlj^JI 'K 1 t^ 3 *...rale amyotrophique ou maladie de Charcot 

(— il i i ill JljJlxjj ^ a i n~i i ii i4_Ljjj^>J! 4j_lIT jo^Sj p jla *"j 1 J fl *"' CjLJV 4_a^!^pJJj «Laj_ojLl! 

4 j <i i ii (J^lj i4.2_i3.Sj ( TV )<J j j < 4_p*}__. C-Lxj-jjI^" i nl Sji£. 2j_aL) ^IjJLij i ( __ys\j^a*$\ oJUfc gla 
CjjJJ J^v ujJ jl jj| 4-llj^. ^La i4_l>sjjJ! (jialj^a^! (JL^c-a (jr^ jl uJI jjfc L«£ iLJLv 4l<i«~miU j-a 

oLlJLHJ! JLj>=-a ^ 3Jl£.!jJ! 4 j a Ittl tllL^J^! j-a JlJ * \ ] L_C^a-x-£3^a 1 ^^oj—aXI ^jL>iJI 

.4ibJu»J! 4jj_pJ! 
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j_iLvlI!j 2_aj_ill (_^^L>J! 
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-a (jic J*-OJ i^jJj -r 



(Mesenchime). 
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